lASY  TO  INSTALL 
AND  ADJUST  AFTER 
PIPE  IS  ERECTED 


THERE'S  A  STOCK  GRINNELL  HANGER 
FOR  EVERY  PIPING  REQUIREMENT 


With  Grinnell  Pipe  Hangers  you  get  better, 
stronger  installations  in  less  time.  You  not  only 
save  money  on  assembly  —  but  on  costly  call¬ 
backs  and  maintenance,  because  Grinnell  Hang¬ 
ers  permit  adjustment  after  pipe  is  erected.  This 
makes  it  easy  for  you  to  correct  sagging  pipe, 
water  traps  ...  to  provide  positive  drainage  for 
the  entire  system. 

Remember,  there’s  a  stock  Grinnell  hanger  for 
every  piping  installation  . . .  from  a  simple  water 
pipe  to  a  high  pressure,  high  temperature  steam 
line.  Where  necessary,  there  are  Grinnell  engi¬ 
neered  hangers  to  compensate  for  thermal 
movement. 

Make  sure  your  piping  installations  are  right 
on  the  beam.  Let  Grinnell  supply  the  correct 
hangers  to  meet  all  your  needs.  Grinnell  hangers 
comply  with  piping  code  requirements. 


GriniMlI  Adluttoili 
WrowsKt  Pip*  Rinf, 


Sf««l  Sond  tprwng 
from  Rocoiiod  Nut. 


GRINNELL 


OriNnoll  Compcny,  Providonco,  Rhodo  Itland 


AMERICA'S  #1  SUPPLIER  OF 
PIPE  HANGERS  AND  SUPPORTS 

Co«»Mo-C*a«t  Notwork  of  tronck  Worohoutot  and  Dittribirtors 


tWanirfoctwror  of;  pip*  Rttinpt  *  w*ldinp  fittinpt  *  f*rg*d  (t**!  Ranp*«  *  tt**l  nippi**  •  *ngin**r*d  pip*  kang*rt  and  support* 
TborinoUor  «niH  b*«l*r*  •  CrinnoN-Saundor*  diaphragm  volvo*  *  profabricatod  piping  •  Grinnoll  automatic  fir*  prat*ction  (y(t*m( 


Be  ready  with  the  tacts  about  Bifurcacors  next  time  you  have  a 
fume  removal  problem.  Fill  in  and  mail  the  handy  coupon 
below  .  .  .  TODAY! 


PIIOTHIZAT  PANS  DIVISION 
D«H-  HV-1S5 

Americaa  MscIiIm  «ad  Metals,  lac. 
last  Maliaa.  Illlaels 


FREE! 


t)eQoinezaf 


PIssM  tend  ms  "Dstien  Dsfs  for  EiHsuff  Sytfsmt"  end 
Bifuresfor  Bullstin  0B>4-S2. 


NAMC  AND  TITLC 
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BIFURCATOR  FAN  imciiNnY  ixhausts  hot, 

CORROSIVI,  rLAMMABLI  AND  RXPLOSIVI  rUMIS 


Bifurcator  Fans  exhaust  fumes  at  top  efficiency  by  avoiding 
a  directional  change  in  the  air  stream.  Other  fans  often  f 

require  a  S>0°  change  in  direction  of  the  exhaust  stream  (  j 

with  resultant  loss  in  efficiency.  \  I 

The  fan  motor  stays  clean,  cool  and  accessible.  Fumes  are  >4 - 

by-passed  (bifurcated)  around  the  motor  chamber  which  is 
completely  isolated  from  the  exhaust  stream. 

A  Bifurcator  Fan  is  easily  installed  .  .  .  just  like  a  flanged  section  of 
ductwork.  It  can  be  mounted  horizontally,  vertically  or  at  an  angle. 
Lightweight  and  extremely  compact,  a  Bifurcator  requires  no  platform 
'or  supports.  Bifurcators  are  available  in  sizes  from  1140  CFM  (12'^ 
diameter  fan  with  1/20  HP  motor)  up  to  45,000  CFM  (48^'  diameter 
fan  with  20  HP  motor).  Housings  and  fan  wheels  can  be 
fabricated  of  non-corrosive  metals,  or  can  be  protected  with 
a  variety  of  corrosion-resistant  coatings. 


Bifurc«tor  Fan  Inttalli  juif 
like  a  taction  of  ductwork. 


51,816  WEBSTER  TRAPS  AVERAGED 


30.3  Years  of  Service 
and 

They’re  Still  Going  Strong! 


Webster  Traps  are  available  in 
1/2",  3/4"  and  1"  sizes  and  in  many 
body  models.  Choice  of  Diaphragm 
or  Sylphon  Bellows  type. 

Before  your  next  trap  purchase,  get 
facts  and  figures  from  your  Webster 
Renresentative.  He  can  give  you 
full  details  of  Webster  Radiator 
Traps,  Radiator  V'^alves,  fi'loat  and 
Tliermostatic  Traps,  Dirt  Strainers 
and  other  equipment  for  steam  beat¬ 
ing  or  process  steam  applications. 

Address  Dept.  HV-1 

WARREN  WEBSTER  &  CO. 

Camdrn  S,  N.  J.  Rrpntfntutivn  in  Principal  Citira 
In  Cmndt,  Dsrttnt  Brotbtrt,  Limu*d,  Montrtnl 


That’s  what  a  survey  showed  —  a 
survey  that  covered  51,816  Webster 
Radiator  Traps  in  16  installations. 

Maintenance  c*osts  per  year  jpc*r  unit 
—  based  on  the  average  of  51,816 
traps  —  was  2.8<.  And  20,8.50  of 
these  traps  averaged  less  than  .8^ 
|H*r  trap  —  less  than  a  penny  a  year! 

But  besides  long,  trouble-free 
serx  ice  and  low  cost  maintenance, 
Webster  Radiator  Traps  prevent 
steam  loss,  and  save  fuel.  VVeb.ster 
Traps  bold  stt’am  within  the  radi¬ 
ator  or  steam-using  e(|uipment  until 
it  has  yielded  all  its  useful  heat. 
And  Webster  Traps  provide  con¬ 
tinuous,  complete,  automatic  dis¬ 
charge  of  air  and  watc*r  of  conden¬ 
sation. 

Even  after  long  years  of  service, 
when  tl^e  traps  show  signs  of  wear, 
Webster  Trap  Attachments  give 
then)  new  life  —  bring  them  up  to 
date  (]uickly,  inexpensively,  re-using 
all  servicoahle  parts. 


Other  Wehiiter  lieutinK  E(itiip> 
iiieiit  iiu'ludev; 

Webster  Tru-I’eriineter  iieutinv; 
with  iteain  or  forci*d-hot  .water. 

Webster  Convectof*. 

Webster  Moderator  Systems  of 
Steam  lleatioK. 

('aintiniious  Flow  (Controls  for 
hot  water  heatiiiK. 

Unit  Healers. 

Data  on  rtiriuest. 

Webster  Heating  experience 
includes  the  field  of  vacuum, 
va|>or  and  low  pressure  steam 
heating  of  Iniildings  . . .  medium . 
pressure  steam  in  industrial  and 
pr(x.vss  heating  applications  .  .  . 
and  IhK  water  heating  systmis 
for  all  types  of  building. 
Webster's  siHviali/aHl  exjx’rit'nce 
is  available  to  you  throiigh  engi¬ 
neers  at  the  Home  Office  and 
through  R«*pres«‘ntutives  in  65 
cities  acrtkss  the  nation. 


since  1888 


Systems  of 
Steam  Heating 
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Washington  News 

LORING  F  OVERMAN 


Aft  Wftfthington  prepared  for  the  coming  of  the  84th 
Congreftft,  it  became  apparent  that  the  Administra¬ 
tion  plans  to  continue  placing  its  chips  on  the  idea  that 
**good  business  is  good  politics."  Loss  of  control  of  both 
House  and  Senate,  as  well  as  tlie  chairmanships  of  com¬ 
mittees,  has  not  altered  the  Administration’s  viewpoint. 
In  preliminary  conferences  with  leaders  of  both  political 
parties,  President  Eisenhower  called  for  continued  bi¬ 
partisan  supp4»rt  of  policies  based  on  the  premise  that 
individuals  can  prosfier  only  if  business  is  successful. 

There  was,  however,  one  obvious  shift  in  the  Adminis¬ 
tration  viewpoint.  Instead  of  scheduling  its  moves  as  a 
brake  on  a  declining  economy,  1955  actions  were  lieing 
planned  with  the  atisumption  that  the  business  upturn  is 
real,  healthy,  and  encouragingly  strong. 

Unions  Agrae 

Some  Washington  observers,  in  judging  the  business 
outlook  as  favorable,  find  comfortless  verification  in  the 
activities  of  major  unions.  Union  economists,  it  seems, 
have  read  the  business  signs  and  have  found  them  encour¬ 
aging.  Based  on  their  readings,  they  have  given  their 
unions  the  go-ahead  for  important  pay  increase  demands, 
as  well  as  drives  for  fringe  benefits  and  the  guaranteed 
annual  wage. 

Although  it  is  expected  that  the  unions  will  listen  to 
compromise  offers  somewhat  lower  than  their  original 
bids,  it  is  indicated  that  many  will  go  ahead  with  strikes 
rather  than  retreat.  This  assurance,  while  sot)ering  to  any 
employers  who  may  have  hoped  to  coast  along,  do  have 
two  encouraging  aspects. 

The  first  favorable  feature  is  that  the  unions  expect 
business  gains  to  last.  The  second,  closely  related  to  the 
first,  is  that  the  unions  are  basing  their  drives  on  "good 
business  and  its  ability  to  pay,”  just  as  the  Administra¬ 
tion  is  resting  its  case  on  the  vote-getting  power  of  good 
business. 

Industry  and  commerce  have  always  been  able  to  work 
out  a  satisfactory  arrangement  with  labor  when  produc¬ 
tion  and  distribution  are  in  balance.  Conversely,  when 
government  alone  is  the  paymaster — through  either  in¬ 
dividual  or  business  pump-priming — there  inevitably 
comes  a  time  when  the  well  will  run  dry. 

Why  Fear  Automation? 

With  labor  conceding  (perhaps  even  exaggerating)  the 
ability  of  business  to  absorb  further  wage  costs  and  con¬ 
tinue  returning  a  profit  to  stockholders,  it  is  surprising 
to  see  the  amount  of  criticism  directed  at  the  newest 
American  advance^Automation.  The  secret  of  automa¬ 


tion  is  explained  as  the  use  of  machines  to  control  other 
machines.  In  auto  factories  for  example,  complete  engine 
blocks  are  being'  produced  without  being  touched  by 
human  hands.  And  in  offices,  automation  is  taking  over 
more  and  more  of  the  boring  tasks  of  sorting,  counting, 
and  processing  figures  and  data. 

It  is  suspected  that  alarmists,  rather  than  solid  union¬ 
ists,  may  be  responsible  for  the  whispering  campaign 
agains*  Automation.  Pointing  to  the  advancements  which 
followed  the  first  introduction  of  machines  into  industry, 
the  Automationists  predict  that  the  new  machine  age 
will  increase  the  general  average  standard  of  living  "in 
the  only  way  it  can  be  permanently  increased — through 
an  increase  in  productivity." 

Defansa  Production  an  Exampta 

Typical  example  of  the  first  fruits  of  automation  is  the 
stepped-up  national  defense  program.  Included  are  the 
following  scores  since  1950: 

Steel — up  from  100  million  tons  to  124  million  tons. 

Aluminum — doubled  in  three  years  to  1,540,000  tons. 

Electric  power — increased  from  69  million  kilowatts 
in  19.50  to  an  estimated  103  million  kilowatts  this  year, 
and  another  12  million  kilowatts  scheduled  for  1955. 

Petroleum  refining — rose  from  5.4  million  barrels  of 
crude  oil  in  1950  to  more  than  8  million  barrels  this  year. 

Despite  these  gains,  the  fourth  annual  report  of  the 
Joint  Congressional  Committee  on  Defense  Production 
points  out  that  some  expansion  goals  have  not  yet  been 
met.  It  is  in  these  fields  that  automation  may  be  called 
on  to  step  up  the  pace.  The  Office  of  Defense  Mobilization 
defines  an  expansion  gcal  as  "the  deficit  between  antici¬ 
pated  requirements  and  the  capacity  of  industry  to  meet 
them."  Of  224  goals  in  the  current  program,  128  have 
been  reached,  the  report  revealed. 

The  report  of  the  Joint  Congressional  Committee  in¬ 
dicates  that  some  of  the  go<ils  may  involve  special  in¬ 
ducements  to  private  industry,  or  possibly  government 
operation  of  certain  plants  if  private  enterprise  does  not 
show  interest  in  the  projects.  In  either  event,  the  air  con¬ 
ditioning  industry  may  as  well  get  set  to  participate,  for 
the  services  rendered  by  air  conditioning  and  its  related 
industries  are  becoming  increasingly  important  to  the 
production  and  performance  of  modern  armaments. 

Atomic  Industrial  Forum  Active 

If  labor  appears  a  bit  skittish  over  the  introduction  of 
more  automation,  the  power  industries  can  hardly  be  said 
to  be  at  ease  when  the  subject  of  atomic  energy  is  con¬ 
sidered.  Just  how  far  the  atom  is  to  move  into  the  power 
field  is  not  yet  known,  but  powerful  forces  are  wrestling 
for  control  of  this  new  force. 

Some  Washington  observers,  for  example,  feel  that 
there  is  more  than  meets  the  eye  in  all  of  the  excitement 
over  the  Dixon-Yates  contract.  They  do  not  feel  that  the 
terms  of  the  contract  or  the  reputations  of  the  participants 
are  the  real  issue.  Instead,  they  point  out,  the  question 
is  seen  as  one  involving  who  is  to  control  the  nation’s 
atomic  power — government,  or  private  enterprise. 

This  viewpoint  starts  with  the  theory  that  the  atom 
is  to  be  the  important  power  source  of  the  future — and 
that  whoever  controls  the  nation’s  power  controls  the 
nation.  The  Dixon-Yates  matter,  they  say,  is  as  simple  as 
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SPECIFYING  on  a  *‘take-it>for-granted’' 
basis,  some  architects  and  builders 
with  their  own  hands  sow  the  seeds  of 
destruction  inside  the  walls  of  buildings 
they  are  so  proud  of. 

A  sturdy,  frame  house  in  Pennsylvania, 
for  example,  had  to  be  moved.  But  it 
was  found  that  the  sills  had  rotted 
away.  Inside  the  walls  was  ordinary  in¬ 
sulation  and  no  metallic  vapor  barrier. 

A  large  brick  and  steel  apartment  de¬ 
velopment  in  the  suburbs ;  a  huge  hous¬ 
ing  project  in  a  big  city;  each  caused 
great  expense  to  its  sponsors  when  or¬ 
dinary  insulation  inside  walls  failed  to 
prevent  excess  vapor  flow,  excess  con¬ 
densation  formation,  resulting  in  peel¬ 
ing  paint  and  crumbling  plaster. 

Reputations  as  well  as  buildings  are 
guarded  by  the  use  of  multiple  accordion 
aluminum.  Its  continuous  metal  sheets, 
600  ft.  to  750  ft.  long,  are  almost  imper¬ 
vious  to  water  vapor.  Infiltration  under 
flat,  stapled  flanges  is  slight. 

COST  Of  INFRA  INSULATION  INSTAUiD 
In  wow  construction  botwoon  wood  joists, 
nMitoriol  with  lobor, 

Typo6-S  undor9V^f  sq.ft. 

Typo4-S  under 7 Vi f sq.ft. 

MFU  INSULATION,  INC.,  S2S  I'WAY.,  NEW  YORK,  N.  Y. 


The  scientifle  construction  of  multiple 
layers  of  accordion  aluminum,  flber, 
and  air,  minimizes  condensation  on  or 
within  this  type  of  insulation. 

Of  all  heat  flow  through  structural 
spaces,  60%  to  80%  is  Radiation;  7% 
Conduction;  the  rest  Convection.  Mul¬ 
tiple  accordion  aluminum  surfaces 
have  a  reflectivity  of  97%  for  Radia¬ 
tion  or  radiant  heat,  and  an  emissivity 
of  only  3%>>  The  aluminum  and  flber 
sheets  retard  outer  and  inner  Convec¬ 
tion.  The  alternating  layers  of  air  spaces 
have  low  density  and  therefore  slight 
Conduction. 

To  obtain  maximum,  uniform-depth 
protection  against  heat  loss  and  conden¬ 
sation  formation,  it  is  necessary  to  use 
the  new  edge-to-edge  multiple  alumi¬ 
num*,  each  sheet  of  which  stretches  from 
joist  to  joist,  and  also  all  through  the 
flanges  for  further  vapor  protection  as 
well  as  permanent  attachment  of  each 
sheet.  *Pattnt  appliad  for. 

A  National  Buraau  of  Standard$  brochure:  "fAolp- 
turn  Condensation  in  Building  Wolfs,"  Intarast- 
ingly  discusses  Vapor  flow,  and  causes  and  con¬ 
trol  of  Condensation.  Use  the  coupon  for  free  copy. 


I  Infra  Insulation  Inc.,  Dept.  V-1 
I  625  Broadway,  New  York,  N.  Y. 

I  □  Please  send  FREE  U.S.  Bureau 
I  of  Standards  Booklet  BMS63 

I  Name _ _ _ 

I  Firm _ 

■  Address _ 

A.......... ...... 
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that.  Is  g<iveriini<'nt  to  control  tomorrow’s  power,  or  will 
it  l>e  controlled  liy  private  companies? 

They  then  draw  an  enlightening  conclusion  by  asking 
a  question:  Suppose  you  had  l>een  asked,  20  years  ago, 
to  determine  whether  government  or  industry  could  best 
develop  three  great  public  services — television,  air  trans¬ 
portation,  and  highways.  Which  would  you  have  esti¬ 
mated  would  make  the  greatest  progress?  Which,  accord¬ 
ing  to  today’s  standards,  now  lags  behind  the  others? 

Kegardless  of  the  outcome  of  such  speculation,  or  of 
guesses  concerning  the  importance  of  the  atom,  plans  for 
its  employment  in  industry  continue.  A  recent  announce¬ 
ment  by  the  Atomic  Industrial  Forum,  Inc.,  a  non  profit 
group  of  organizations  interested  in  jjeacetime  develop¬ 
ment  of  nuclear  energy,  tells  of  the  establishment  «»f  an 
industrial  Nuclear  Reactors  Materials  Committee.  Its  task 
is  to  develop  techniques  in  construction  of  peacetime 
nuclear  power  plants.  Companies  participating  in  the 
work  of  the  new  committee  are  Allegheny  Ludlum  Steel 
Cor(K»ration,  Aluminum  Company  of  America,  Babcock 
and  Wilcox  Co.,  Climax  Molybdenum  Co.,  International 
Nickel  Co.,  I.ukens  Steel  Co.,  Nuclear  Metals,  Republic 
Steel  Corp.,  Titanium  Metals  Corp.  and  Vanadium  Corp. 
of  America. 

The  group  is  the  first  of  several  to  Ik;  established  to 
consider  sfiecial  problems  arising  from  the  industrial  de¬ 
velopment  of  nuclear  energy.  It  will  survey  the  adequacy 
of  materials  res<*arch  in  the  nuclear  field,  promote  pub¬ 
lication  and  dissiMnination  of  existing  and  new  data,  and 
initiate  and  sponsor  research  and  development  necessary 
to  fill  the  gaps  of  knowledge  in  the  field. 

Capital  Outlays  Continua 

Important  though  nuclear  energy  may  be,  the  immedi¬ 
ate  outlook  for  capital  equipment  expenditures  is  of  more 
current  interest  to  A-C  folks.  Spending  for  new  plant  and 
equipment,  which  had  l)een  expected  to  recede  sharply 
during  the  closing  quarters  of  1954,  were  surprisingly 
steady.  Total  for  the  year  was  estimated  at  S26.7  billion 
for  new  plant  and  equipment — a  figure  only  6  ftercent 
lielow  last  year.  The  figure  includes  a  35  |iercent  decline 
in  expenditures  for  capital  equipment  by  railroads,  most 
of  the  cuts  being  made  in  the  first  quarter  of  19.54. 

Tlie  outlook  for  19.55  is  particularly  encouraging.  Al¬ 
though  there  is  still  no  reason  to  ex{>e<-t  any  great  new 
outlays  for  new  plant  and  e(|uipment,  the  Department  of 
Commerce  and  Securities  and  Exchange  Commission  ex¬ 
pect  activity  at  the  rate  of  $26.0  billion.  With  business  on 
the  upturn,  there  is  still  the  possibility  that  the  plant 
and  equipment  total  for  next  year,  like  that  of  19.54,  may 
be  even  higher  than  the  forecast. 

Mobilixation  Bata  Studied 

A  new  Department  of  Defense  Directive  (No.  3005.3, 
dated  December  7)  has  Ikh-o  issued  to  make  it  clear  that 
price  alone  is  not  to  l>e  the  deciding  factor  in  awarding 
contracts  for  the  1,0(K)  end-items  on  the  Defense  Depart¬ 
ment  Preferential  List.  The  DOD  official  directive  says 
(in  part) : 

“The  military  departments  arc  requested  to  review  pro¬ 
posed  procurement  of  items  contained  in  the  Department 
of  Defense  Preferential  Planning  List.  Such  review  should 
take  into  consideration  the  following:  maintaining  mul¬ 


tiple  s<>urces  of  supply,  geographical  di8|)ersal,  avoidance 
of  undue  concentration  of  contracts  in  a  few  leading  8Uj>- 
pliers,  multiple  award8,  preservation  of  essential  skilled 
labor  forces,  utilization  of  existing  open  industrial  cap¬ 
acity,  preservation  of  essential  management  organization 
and  know-how,  maximum  subcontracting,  and  any  other 
factors  relevant  to  maintaining  a  sound  mobilization  base. 
In  this  connection,  comparative  price  experience  shall  be 
utilized  to  negotiate  the  best  possible  price  for  the  gov¬ 
ernment.’’ 

Washington  Miscellany 

Smoff  Abatement  Aul  Proposed.  Tax  relief  for  indus¬ 
tries  which  s|)end  large  sums  to  solve  the  smog  problem 
will  l>e  sought  in  the  B4th  Congress,  according  to  .Senator 
Kuchel  (R.-Calif.).  The  relief  sought  would  permit  tax¬ 
payers  to  amortize  the  cost  of  installing  anti-air-pollution 
facilities  in  60  months. 

l*la.'itic  Pipe  Standards.  The  Commodity  Standards 
Division  of  the  Department  of  Commerce  has  announced 
that  copies  of  commercial  standard  CS197-54,  for  dimen¬ 
sions  and  tolerances  for  flexible  standard  wall  polyethy¬ 
lene  pijie,  are  now  available.  The  standard  covers  inside 
diameters  and  wall  thickness  of  10  sizes  of  pipe  ranging 
from  one-half  inch  to  six;  inches  in  diameter.  Copies  of  the 
•standard  may  be  purchased  at  5  cents  each  from  the 
Superintendent  of  Documents,  Government  Printing  Of¬ 
fice,  Washington  25,  D.  C. 

Schools,  10  to  12  Billion.  Air  conditioning  and  heating 
folks  who  do  business  with  the  nation’s  schools  will  be 
intrigued  by  the  frequent  reference  to  10-12  billion  dol¬ 
lars  as  the  value  of  school  construction  needed  through¬ 
out  the  nation.  I-atest  reference  to  the  huge  total  is  in 
the  Decemlier  report  of  the  sulicommittee  of  the  House 
Committee  on  Education  and  I.3bor.  The  sulicommittee, 
which  is  headed  by  Rep.  Carroll  D.  Kearns  (R-Pa.)  com¬ 
mented:  “Hearings  held  by  the  subcommittee  have  dem¬ 
onstrated  that  the  national  interest  requires  that  the  Fed¬ 
eral  Government  join  with  state  and  local  governments 
in  solving  this  pressing  problem.  Adequate  education  of 
our  children  is  essential  to  the  preservation  of  a  free  and 
strong  nation.  Their  education  must  not  be  impaired  by 
the  serious  classroom  shortages  which  exist  in  every 
state.’’ 

Coal  Industry  Aid  Urged.  “Remedial”  legislation  in  the 
K4th  Congress,  to  reinvigorate  the  coal  industry  quickly 
liecause  of  its  impoitance  to  national  defense,  is  urged 
by  Senator  Harley  M.  Kilgore  (D-W.  Va.).  The  West 
Virginia  Senator  conceded  that  the  fact  that  the  President 
has  appointed  two  spetnal  commitees  to  study  coal  and 
energy  problems  indicates  that  the  Administration  real¬ 
izes  the  importance  of  keeping  the  industry  healthy. 

Gas  Hearing  Postponed.  The  Federal  Power  Commis¬ 
sion  postponed  from  December  15  to  January  11  ttie 
hearing  of  oral  arguments  on  proposed  new  rules  for 
the  establishment  of  fair  and  reasonable  rates  to  be 
charged  by  independent  producers  and  gatherers  of  nat¬ 
ural  gas  to  be  sold  in  interstate  commerce.  The  exten¬ 
sions  were  made  at  the  request  of  interested  persons  de¬ 
siring  more  time  to  prepare  arguments. 

lOO-Million  KW  Electric  Power.  The  nation’s  installed 
electric  power  capacity  topped  100  million  kilowatt  hours 
during  October,  the  Federal  Power  Commission  has  an¬ 
nounced.  Total  on  October  31  was  100,007,211  kilowatts. 
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In  Atlanta,  Georgia 

WROUGHT  IRON  PIPE 
stands  the  test 
of  time  . . . 


Here’s  more  proof  of  economical  piping  with 
wrought  iron.  As  you  can  see  by  the  years  of 
service  life  to  date  recorded  in  the  arrows  at  the 
right,  wrought  iron  pipe  has  proved  more  than  a 
match  for  corrosion  in  these  Atlanta  buildings.  The 
result-  long-life,  maintenai^ce-free  installations. 

Today’s  high  replaceieent  and  repair  costs 
underscore,  more  than  ever,  that  SERVICE  LIFE, 
not  initial  costs,  is  the  only  sound  guide  to 
economical  pipe  selection.  In  installation  after 
installation,  wrought  iron  pipe  has  proved  its 
economy  by  doubling,  tripling  and  even  quad¬ 
rupling  the  useful  life  previously  obtained  from 
low-first-cost-  pi  ping. 

You’ll  get  a  good  idea  how  wrought  iron  has 
served  and  saved  for  others  by  reading  over  our 
bulletin,  Piping  for  Permanence.  Write  for  a 
copy  today. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Established 
1864.  Boston,  New  York,  Philadelphia,  Washington, 
Atlanta,  Chicago.  St.  Louis,  Houston,  San  Francisco. 
Export  Department:  New  York,  N.Y.  Available 
throughout  the  world. 


CITIZENS  I  SOUTNERN 
NATIONALIANKIWLDING 
ErictMl  im 

SERVICES:  Waste 
lines,  soil  lines,  vent 
lines,  downspouts,  house 
drain  (original  building) 


BILTMORE  HOTEL 
EfKM1l24 

SERVICES:  All  cold 
water  lines 


TRUST  COMPANY  OF 
GEORGIA  lUILOING 
EracM  INI 


YEARS 


SERVICES:  All  water 
supply,  drainage  and 
heating  system  piping 


KIMBALL  HOUSE 
EncM  tN4 

SERVICPi^:  All  water 
supply  and  steam  heat¬ 
ing  systems 


SEARS.  ROEBUCK 
Mi  CO.  BUILDING 
EracM  1121 

SERVICES:  All  plumb¬ 
ing  and  heating  system 
piping  except  drainage 


GEORGIA  SAVINGS 
BANK  BUILDING 
EnclMl  INI 

SERVICES:  Hot  and 
cold  water  lines,  heating 
system  lines 


CORROSION  COSTS  YOU  MORE  THAN  WROUGHT  IRON 

WROUGHT  IRON 

TUBULAR  AND  HOT  ROLLED  PRODUCTS 

ItiCTIIC  PURNACi  QUALITY  STilL  PRODUCTS 
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BRIEFLY  STATED 

*  Arthur  G.  Dixon,  vice  president  of  the  Modine  Manu* 
facturing  Co.,  of  Racine,  has  been  assigned  to  coordinate 
and  direct  the  company’s  engineering  activities.  In  his 
new  capacity  as  vice  president  in  charge  of  engineering, 
Mr.  Dixon  will  supervise  a  broad  program  embracing 
a  series  of  new  products  in  addition  to  those  now  in  pro* 
duction.  Mr.  Dixon  has  been  concerned  with  heat  trans* 
fer  product  design  and  the  styling  of  heating,  cooling 
and  air  conditioning  products  for  more  than  30  years. 
He  has  been  a  Modine  director  since  1953  and  vice  presi¬ 
dent  since  1948.  During  his  28  years  with  Modine,  he 
has  also  served  as  heating  division  sales  manager,  cor¬ 
poration  sec.retary  and  as  a  member  of  the  engineering 
staff.  Mr.  Dixon  was  born  and  raised  in  the  St.  Louis 
area  and  was  graduated  from  the  University  of  Illinois 
with  a  bachelor’s  degree  in  engineering.  He  is  a  past 
president  of  the  Industrial  Unit  Heater  Association  and 
the  Convector  Manufacturers  Association. 

*  Penn  Controls,  Inc,,  of  Goshen,  Indiana,  presented  the 
premiere  of  Controlorama,  its  all-new  educational  control 
show  for  heating,  air  conditioning  and  refrigeration  en¬ 
gineers  and  servicemen  on  November  18  at  Hotel  Oliver 
in  South  Bend.  The  show  made  its  ap(>earance  in  South 
Bend  to  try  out  a  unique  concept  in  automatic  control 
shows  before  it  hits  the  road  in  the  spring  to  play  in  some 
forty  cities  scattered  over  much  of  the  nation.  Show 
equipment  is  installed  in  a  specially  designed  truck. 

*  Although  they  built  and  moved  into  their  new  fac¬ 
tory  only  a  year  ago,  Barry  Blower  Co.,  Minneapolis,, 
manufacturers  of  industrial  blower  wheels  built  exclu¬ 
sively  to  individual  8|)e<!ifications  of  other  heating  and 
air  conditioning  manufacturers,  have  found  that  demand 
for  their  product  has  become  so  great  that  expansion 
plans  have  bad  to  be  made.  A  new  brick  addition  has  been 
added  to  the  main  factory  building  at  3100  California 
St.  N.K.  that  will  be  used  exclusively  for  assembly  and 
shipping.  Manufacturing  blower  wheels  exclusively  for 
industrial  uses,  Barry  Blower  Co.  expect  to  appoint  ad¬ 
ditional  sales-engineer  representatives  in  major  manu¬ 
facturing  centers  where  they  are  not  presently  repre¬ 
sented. 

*  Walter  S.  Browning,  assistant  secretary  and  sales  man¬ 
ager  for  the  past  four  years,  has  been  elected  vice  presi¬ 
dent-sales  of  C.  A.  Dunham  Co.  Prior  to  joining  the  Dun¬ 
ham  Co.  in  1948,  Mr.  Browning  was  for  seven  years  West¬ 
ern  Division  sales  manager  for  the  Parker  Appliance  Co., 
Cleveland.  Norman  F.  Sorgenfrei,  assistant  sales  manager 
since  1953,  has  been  appointed  sales  manager. 

*  The  General  Electric  Co.,  Commercial  Products  De¬ 
partment,  has  been  renamed  the  Commercial  and  Indus¬ 
trial  Air  Conditioning  Department,  according  to  G.  K. 
Iwashita,  department  general  manager.  Mr.  Iwashita  said 
the  renaming  of  the  department  would  involve  no  other 
changes  in  its  organization. 

*  The  appointment  of  Keith  T.  Davis  to  a  new  assign¬ 
ment  on  the  executive  staff  of  Affiliated  Gas  Equipment, 
Inc.  was  announced  recently.  Mr.  Davis  will  assume  the 
title  of  technical  director  and  among  other  duties  will 
continue  his  activities  in  representing  the  corporation  in 


trade  ass<x:iation  programs  and  contact  with  major  gas 
utilities.  Mr.  Davis  has  been  directing  the  engineering 
program  of  the  Bryant  Heater  Division.  John  H.  Jennings 
has  been  appointed  director  of  engineering  for  the  Bryant 
Heater  Division.  Mr.  Jennings  has  resigned  from  Servel, 
Inc.  where  he  directed  engineering  for  all  air  conditioning 
products  of  that  corporation. 

•  John  M.  Tuthill,  assistant  general  manager  of  sales  for 
The  Youngstown  Sheet  and  Tube  Company,  has  been 
appointed  general  manager  of  sales.  Mr.  Tuthill,  who  is 
now  located  in  the  company’s  Chicago  office,  will  transfer 
to  the  main  office  in  Youngstown. 

•  The  appointment  of  E.  L.  Hiter  as  sales  manager  of 
the  Expansion  J  oint  Division,  Flexonics  Corporation,  has 
been  announced.  Mr.  Hiter  brings  14  years  of  company 
experience  in  metal  hose  and  bellows  type  expansion  joints 
to  his  new  position.  Since  1952,  Mr.  Hiter  has  been 
serving  as  western  manager  with  headquarters  in  San 
Francisco  and  Los  Angeles. 

•  The  Gustin-Bacon  Manufacturing  Co.  has  announced 
the  appointment  of  F.  W.  Muller  as  manager  of  G-B 
Snap-On  pipe  insulation  sales.  In  the  newly  created  de¬ 
partment,  Mr.  Muller  will  direct  the  company’s  national 
sales  from  their  Kansas  City  headquarters.  Mr.  Muller 
was  formerly  manager  of  high  tem{>erature  insulation 
sales  for  the  Armstrong  Cork  Co. 

•  The  Public  Utilities  Commission  of  Ohio  has  lifted  all 
residential  gas  heating  restrictions  for  the  Toledo  EdUon 
Company  and  the  Bryan  Division  of  the  Ohio  Gas  Com¬ 
pany.  The  order  provides  for  unlimited  use  of  gas  for 
homes.  The  one  remaining  restriction  is  that  commercial 
establishments  using  more  than  1,000, (KX)  Btu  j)er  hour 
must  have  stand-by  equipment  near  by  so  they  can  switch 
to  another  type  of  fuel  in  case  of  emergency.  This  pro¬ 
vision  applies  only  to  new  installations. 

•  Yarnall- Waring  Co.  has  appointed  John  A.  Steer  sales 
manager  of  its  Boiler  Trim  Division.  Mr.  Steer  was  for¬ 
merly  sales  manager  of  company’s  Philadelphia  and  New 
York  districts. 

•  Minneapolis-Honey  well  Regulator  Co.  has  purchased 
the  assets  of  Heiland  Research  Corp.  of  Denver,  manu¬ 
facturer  of  precision  scientific  instruments  and  photo¬ 
graphic  flash  equipment.  The  20-year-old  Denver  firm 
will  be  operated  as  a  new  Honeywell  division.  The  Hei¬ 
land  part  of  the  name,  widely  known  in  the  photographic 
industry,  will  be  retained.  The  new  division  will  continue 
to  operate  from  its  Denver  plant  and  offices,  with  the 
present  production,  administrative  and  sales  personnel. 

•  Airtemp  Division,  Chrysler  Corp.,  has  announced  i 
number  of  promotions  involving  company  sales  personne;. 
S.  R.  Prugh  has  bt^n  named  assistant  sales  manager  ii 
charge  of  room  air  conditioners.  F.  J.  Laughna,  formerly 
central  division  assistant  sales  manager,  has  been  ap¬ 
pointed  to  succeed  Mr.  Prugh  as  administrative  manager 
in  charge  of  sales  records,  products  order,  parts  order 
and  statistical  departments.  H.  R.  Dillon,  formerly  prod¬ 
uct  order  manager,  joins  the  newly  formed  division  as 
supervisor  of  room  air  conditioner  sales. 


¥ 


J 


{ 


8 


JANUARY,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


FIFTH  OF  A  75th  ANNIVERSARY  SERIES 


/\dd  to  the  many  fine  qualities  of  the  DELANY  FLUSH  > 
VALVE  the  plus  feature  illustrated  above  —  the  renewable  main 
valve  seat.  With  it,  the  DELANY  VALVE  will  last  the  life  of  the  building.  In  case  high 
pressure  scoring,  wire  cutting,  or  galvanic  flashing  should  occur  across  the  seat, 
it  easily  can  be  replaced  and  the  valve  returned  to  service.  Although  both  engineers  and 
maintenance  people  alike  prefer  renewable  seats  on  sll  line  valves  where  possible, 

COYNE  &  DELANY  is  unique  in  supplying  this  feature  in  the  field  of  better  type 
diaphragm  flush  valves— at  no  extra  initial  cost.  For  more  detailed  flu«h  valve  and  vacuum  breaker 
data  conuined  in  Handbook  and  Catalog  53,  write  Engineering  Department, 

COYNE  &  DELANY  CO.,  834  KENT  AVE.,  BROOKLYN  5,  N.  Y. 
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Aerofuse  Ceiling  Diffusers  arc  available  in  a 
wide  selection  of  types  and  sizes,  styled  and  engi¬ 
neered  to  meet  the  most  rigid  requirements  of 
appearance  and  performance  at  the  point  of  air 
delivery. 


TAB  High  Pressure  Diffuser  Units  are  the  result 
of  many  years  of  laboratory  experiment  and  prac¬ 
tical  experience  in  the  field.  Units  now  in  operation 
handle  branch  duct  velocities  up  to  4000  FPM,  dis¬ 
charge  air  without  noise  or  drafts. 


Tri-Flex  Supply  Air  Grilles  and  Registers  •  •  • 
Aerovane  Return  Air  Grilles  and  Registers. 

Siantlard  sizes  for  economy  and  prompt  delivery. 
Individually  adjustable  face  bars.  Registers  ccpiipped 
with  opposed  blade  dampers. 


TAB  Convectors  arc  widely  used  in  homes  and 
apartments.  Two  types  are  available  .  .  .  Type  R  for 
recessed  installation  .  . .  Type  F  for  free  standing  in¬ 
stallation.  Styled  for  beauty,  engineered  lor  comfort. 


TAB  Baseboard  combines  the  heating  comfort 
and  smart  appearance  essential  in  the  modern  home. 
Two  types  .  .  .  recessed  .  .  .  free  standing  .  .  .  both 
designed  for  ease  of  installation. 


NEW  BRITAIN,  CONNECTICUT 
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Controlled  Comfort 


SINCI  1906 


Here's  what's  new  at 

.  .  .  TWO  NEWLY  DESIGNED  PRODUCTS 


NEW  MODEL  CL 

Centrifugal 


ROOF  VENTILATOR 


NEW  MODEL  EJ 


DIFPUSER 


CAPACITIES . 300  to  6,000  C.f.M.  WHEEL  SIZE . 5"  throuiN  ZA" 


.  .  .  and  here's  why  ^^0  makes  them  better! 


Corn**'  nowoft  powor  roof  vonfilator  it  dotignaf  to 

Erovido  a  low  contouri  for  today's  low  parspat 
uildingt  .  .  .  and  to  provida  all  thata  fina  faaturat; 
Wida  ranga  of  capacitiat;  all-aluminum  construction; 
quiat  oparation;  naavy-duty  ball  baaring  protactad 
motors;  pracition  balancad  fan  whaalt  and  afficiant 
froubla-fraa  tarvica. 


Anothar  nawly  datignad  modal  from  Carnot.  Daop 
coiling  plata  oliminatas  all  coiling  smudging  and 
makat  usa  of  anti-smudga  conat  unnacatsary.  A 
full  ranga  of  tixat  it  availablo — all  fully  adjustabla 
for  air  pattarn. 
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AND,  WHY.  YOU  CAN  DIPCND  ON  CARNKS 
RATINQ  AND  PENrORMANCK  DATA 

This  it  Carnot  modarn  anginaoring  and  rataarch  labor** 
tory.  Hora,  a  tpacially  datignad  building  of  12,000 
tquara  foot  houtat  complata  facilitiat  for  aiporf 
anginaoring  and  tborough  tatting  undar  actual 
operating  conditions  attura  that  ovary  product 
baaring  tha  Carnot  nanta  it  tha  finatt  quality 
throughout. 


CARmS  CORP 


York  hrought  the  right  kind  of  air  conditioning 
to  Cincinnati's  luxurious  Nethrrland-Plaza 
Hotel,  to  New  York's  beautiful  Esso  Building 
and  to  scores  of  others  in  addition  to  the  seven 
famed  buildings  shown.  (1)  Miami  Beach's 
magnificent  new  Fontainebleau  Hotel  and  26 
of  Miami  Beach's  other  largest,  newest  hotels, 
(2)  California's  St,  Francis  Ho^tital,  (.3) 
New  York' sEmpire  State  Building,  (4)  Athnta's 
new  Fulton  National  Bank,  (5)  B^ebb  & 
Knapp's  beautiful  new  34th  Street  Building  in 
New  York,  (6)  Denver's  new  Mile  High 
Center,  (7)  San  Francisco's  new  Equitable 
Life  Assurance  Society  Building, 


j 


WWTW  V  "TTitTi  k’mn:  j 


Why  have  so  many  of  America’s 
largest,  most  famed  buildings  installed 
^rkaire  Systems  of  air  conditioning? 


cmi^iiloru/ri^  a/nd  re^rtaerailcm 


cur 
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BAG  K WAR  D  CURVE 
BLOWER  C  ATA  LOG 


This  fact-packed  36-page  catalog  tells  you  everything  you 
need  to  know  about  backward  curve  blowers  in  language  you 
can  understand.  It  shows  the  complete  range  of  sizes  from 
12^2"  to  36 Vi";  lists  all  performance  ratings  for  each  size  at  each 
motor  rating;  shows  all  variable  speed  ranges;  gives  you  finger¬ 
tip  reference  to  CFM  ratings,  outlet  velocities,  discharges  and 
rotations.  All  blower  performance  ratings  ore  guaranteed  by 
Peerless.  These  facts,  plus  the  great,  new.  Peerless  Backward 
Curve  Blower,  are  the  keys  to  better  hospital,  school,  church, 
factory  and  government  installations.  This  Peerless  blower  is 
the  most  dependable  in  use  today.  Get  the  facts  in  Peerless 
Catalog  SDA-200. 


MOTORS*  ELECTRONIC  EQUIPMENT 


BLOWERS 


THE  PEERLESS  ELECTRIC  COMPANY  •  1400  WEST  MARKET  ST.  •  WARREN,  OHIO 


Oldest  university  in  the  O.S.A. 


HARVARD 


another  distinguished  user  of 


AtcWmch:  tor  Lowell  Houm,  Dunetcr  Hovim.  McKlnlock 
Hell,  Vanderbilt  Hall.  Llttauer  Bulldlnc,  Oordon 
McKay  Laboratory -BHEPUnr,  BULFINCB, 
RICHAR060N  de  ABBOTT  •  for  Aldrich  Hall-  ^ 
PERRY,  SHAW.  HEPBURN,  KEHOE  dc  DEAN  end  :^iSaai 
McKIM.  MEAD  dc  WHITE.  AaaocUU  ArchlMcU.  KHW 


MeAowicel  tmUe»r»:  for  Lowell  Houae,  McKlnlock  Hall,  ^ 
Vanderbilt  Hall-PRENCHdc  HUBBARD  •  for  Dunater 
Houae,  LttUuer  Building -RICHARDSON  de  GAY  • 
for  Aldrich  Hall-HAYDEN.  HARDINO  Si  BUCHANAN 
•  for  Oordon  McKay  Laboratory-R.  O.  VANDERWEIL. 


NaMlne  CeiMractert;  for  I>owell  Houae,  McKlnlock  Hall- 
CLEOHORN  CO.  •  for  Dunater  Houae-T.  J.  MURPHY 
deCO.  •  lor  Vanderbilt  Hall -JA8.S.CASSED Y,  INC. 

•  lor  LltUuer  Building -V.J.KENNEALLY  CO. 

•  for  Aldrich  Hall -THE  MERRILL  CO..  INC.  •  for 
Oordon  McKay  Laboratory-McLEAN-COUSENS  dt 
BARTON,  INC. 


Above;  Liowiu.  Houat 


1  DuNsn*  Houk,  on  the  Charlei 
i  McKinlock  Hall 
t  VANDiaMLT  Hall 
4  LnTAvn  Buooino 


River 


ALDRICH  HALL  Harvard  Graduate  School  of 
Business  Administration 

One  of  the't?  unique  class  rooms  shown  at  left  seats 
158  students)^  three  others  seat  84.  and  )3  accommo¬ 
date  102  each.  The  rooms  have  been  arranged  to 
provide  an  Intimate  relationship  between  instructor 
and  student  in  the  give-and-take  discussions  by  the 
case  method  generally  used  throughout  the  Harvard 
School  of  Business  Administration 


Below:  GORDON  McKAY  LABORATORY 
Interior  photo  shows  two-story  room  with  important 
features,  a  high  door  and  removable  intermediate 
floor  to  permit  varying  uses  Research  in  this  lab¬ 
oratory  is  conducted  in  mechanical  engineering 
electrorucs,  electrical  engirteerlng  and  the  proper¬ 
ties  of  matter.  i 


Temperature  Control 


On  the  Harvard  campus  are  to  be  found  some 
of  America’s  most  beautiful  buildings.  A  few  of 
them  which  benefit  from  the  maximum  thermal 
comfort  and  fuel  savings  assured  by  POWEIRS 
control  are  illustrated  here. 


For  more  than  half  a  century  POWERS  con¬ 
trol  has  been  renowned  for  its  matchless  ability 
to  give  many  years  of  efficient  economical  serv¬ 
ice.  Users  ofteri  report  25  to  50  years  of  reliable 
control  with  a  minimum  of  repairs. 

Experience  gained  here  and  in  thousands  of 
other  famous  buildings  qualifies  POWERS  to 
help  you  select  the  most  economical  and  efficient 
temperature  control  for  your  buildings.  When 
problems  of  temperature  control  arise,  call  our 
nearest  office  or  write  us  direct. 


Ovtr  to  ytarg  of  Automatic 


OffietM  in  to  eitita  in  U,  S.  A.,  Camada  and  Mexico 


Tamparatura  and  Humidity  Control 


n>M) 


i  V 


ANSWERS  YOUR 


AIR 

FILTERS 


For  over  30  years,  American  Air  Filter  and 
its  Herman  Nelson  Division  have  con¬ 
centrated  on  making  AIR  a  better  commodity 
for  home,  school  and  industry.  The  produas 
piaured  here  are  only  a  portion  of  the  com¬ 
plete  AAF— Herman  Nelson  line.  Each  was 
developed  to  meet  a  specific  need;  solve  a 
definite  problem. 

I  AAF’s  line-of-produa  approach  to  your  air 
^  problems  assures  both  coordinated  planning 
and  lower  over-all  costs.  To  avail  yourself  of 
this  complete  service,  just  call  your  local  AAF 
representative.  He  is  listed  in  your  Classified 
Direaory.  , 


I  Let’s  Talk  It  Over 
in  PHILADELPHIA! 

A  varied  display  of  products  plus  a  warm  welcome 
from  home  oflice  and  field  representatives  awaits 
you  at  AAF  Booths  Cll6,  118,  122,  126  and  130. 

Heoting  and  Ventilating  Exposition 
^  January  24-28 

# 

L  •  •  pioneers  in  Air  Core  •  cieoning,  he 


AIR  PROBLEMS ! 


UNIT  HEATHS 

For  Stoom,  Hot  Wotor  ond  Gas 


DUST  CONTROL 
EQUIPMENT 

-  j  •  ■ 


Hiftt  V*l«clty 
Akr  PUHra 


Put  your  finger 
on  correct 

AIR  HAHDLIHG  Equipment 


for  bottor  air 


Circular 

A^luMobla  on^  Non-A^iuctobla 
DiffuMrt 


185  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 

AIR  DIPPU5IRS  •  PIITIRS  •  IXHAUSTIRl 
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On  Display  ot  Booth  533 


Stuart,  Ractonfulor 
•nd  Cantlnvowc  DiffuMrc 


From  drawing  board  to  finithod  product, 
ovory  AGITAIR  is  dosignod  and  built 
to  provido  dopondablo  oporation, 
maximum  officioncy,  minimum  maintonanco 
and  yoars  of  continuous  carofroo  sorvico. 
And  whoro  AGITAIR  onginooring  onds... 
AGITAIR  tochnical  sorvico  bogins...to  holp 
you  soloct  tho  propor  shapos  and  sizos 
to  moot  your  particular  roquiromonts. 


Contact  your  local  AGITAIR  roprosontativo — 
lot  him  put  your  f ingor  on  tho  corroct 
diffusor,  filtor  or  oxhaustor. 


Striplina 

Soctionol  Olid  Confinueuc 


DIffwMrt 


lifcoutlarf 


•  CapocitUt  lo  o»«r  2,000,000  ITH 

•  Sactioaaliiad  to  siaiplily  iastallatiaa 


Now  you  can  design  the  idtal  system  for  every 
duct  heating  situation  —  and  be  sure  of  the 
equipment  to  make  it  work.  Reznor's  sectional* 
ized  assembly  ( a  completely  new  concept  in 
duct  heating  equipment)  means  that  instal* 
lation  problems  no  longer  keep  you  from  plan* 
ning  capacities  up  into  the  millions. 

To  provide  a  system  of  maximum  efficiency 
at  lowest  cost,  install  one  of  these  new  furnaces 
as  the  heat  exchanger  with  components  for  air 
moving,  cooling,  cleaning  and  humidification 
chosen  to  meet  the  requirements  of  the  specific 
application. 

New  Reznor  series  DS  sectional  duct  furnaces 
arc  assembled  on  the  job  out  of  four  basic  sec* 
Uons:  1 50,000  -  200,000  -  250,000  -  300,000 
BTU.  Capacities  range  upward  in  steps  of 
50,000  BTU  from  150,000  to  several  million 
BTU.  And  because  the  new  units  arc  designed 
to  handle  large  volumes  of  air  with  minimum 
pressure  loss,  capacities  in  exceu  of  2,000,000 
BTU  are  often  completely  practical. 

In  addition  to  the  revolutionary  DS  series, 
Reznor  engineers  have  also  perfected  a  com* 
pletely  ntw  design  for  a  series  of  small  capacity 
duct  furnaces.  Though  differing  in  construction 
from  the  OS  series,  the  new  series  D  models 
offer  the  same  advantages  of  high  efficiency, 
compact  design  and  light  weight.  And  they  have 
the  same  adaptability  to  use  in  all  custom  engin* 
cered  systems  for  comfort  or  proceu  heating. 

Suggestions  on  how  to  take  advantage  of 
Reznor’s  new  concept  —  sectionalized  assembly 
—  plus  complete  details  on  construction  and 
performance  of  the  new  units  are  included  in 
two  new  bulletins.  Because  a  Reznor  duct  fur* 
nace  may  be  thi"  key  to  the  solution  of  any  par* 
ticularly  diiiPcult  problem,  you  need  to  have 
these  hulletim'  in  your  files.  Use  the  coupon 
below  to  send  fur  your  free  copies  today. 


trails  DS  1  S0,000  to  tovorsi  mlillMi  BTU 


Each  Mctien  U  camolaW  with  cantralt  a«^  bulll-la  droft  dlvartor. 
Soctlani  con  b#  aporotod  Indapondantly  la  moat  lOM  than  poak  load 
raqulramanlt.  turnari  arp  intlallad  in  a  drawer  which  illdof  aut  tha 
front  of  tha  unit  la  pravida  ooiy  octoti  far  Inipoctian  end  cloonlna. 
All  cenirolt  ere  attached  to  the  bwrnor  drawer,  tacllam  ntoy  be  In- 
italled  tide-by-ilda  In  a  (Infle  bank  or  bick-ta  back  In  a  deable  bank. 
View  above  thewt  the  490,000  ITU  madel  |ene  190,000  BTU  end  ene 
300,000  BTU  tectlen  oueeibled  Mde-by-tida). 


trails  D  — 

S0,000  t*  12S,000  BTU 


Beinor  lerle*  “0**  dwet  fwrnece*  ere  declfned 
primarily  for  retldontlel  end  imall  commercial 
opplicallant.  Peer  titet  —  90,  79,  100  and 
139,000  BTU.  Hnndcomo  iteel  cobinett  hove 
burner  occoM  and  conlreli  cemplelely  encloced 
oa  pea  side. 


REZNOR  MANUFACTURING  COMRANY 
A4  Union  Street,  Morcor,  Pm. 


Bleote  tertd  me  my  free  cepie*  of  Bulleflnt 
B-99-0  and  B-99'DS  on  your  new  duct  furnaces. 
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THE  WOIILD*S  LARGEST-SELLING 


COMPANY _ - _ _ 


CITY. 


REINOR'S 

new  SECTIONAL 

Duct  Furnace 

_ -,’ilt  .. _ 


ELECTRIC- 

ELECTRONIC 


Aufomafic  Controls 

•  •  •  better  control 
•••electrically! 


The  swing  is  to  electric  swi  electronic  controls  for  modern  buildings 
. . .  and  here's  why!  Remarkable  sensitivity,  plus  the  inherent 
positive  positioning  of  proportioning  controls,  assure  greater 
accuracy.  Modem  electric  controls  maintain  temperature  "right  on 
the  nose"  night  and  day,  for  years  on  end.  On  zone  jobs,  outdoor 
sensing  elements  react  to  weather  changes  . . .  keep  operating  costs 
at  a  minimum.  "Control  Centers"  slash  costs  of  installation, 
checking,  and  servicing . . .  simplify  layout  of  individual  systems. 
Costs  of  long  runs  between  systems  are  avoided,  since  power  lines 
can  be  tapped  practically  anywhere.  By  installing  wires  in  conduit, 
possibility  of  damage  to  control  lines  is  eliminated,  revisions  can  be 
made  without  tearing  out  walls,  and  quality  of  installation  is  above 
comparison.  With  the  reliability  of  electrical  devices  proved  in  all 
aspects  of  our  modem  life  . . .  and  with  ceaseless  research  marking 
important  advances  in  electric  controls  ...  no  wonder  the  word  is 
''teller  control . . .  electrically"! 


THIIMOSTATS  —  ^gl«-ona  twoWtog*  room  and 
ramolo  bulb  ttiarmStfort  for  on-off  eonfrol;  room, 
ond  ramof*  bvlb  fharmottolt  for .  proportioning 
control. 


'  « 


^  i 


C  t 


MOTOR. OMaATID  VALVIi  o  complala  lin« 

of  foctory-otiantblad.  motor-oparolad  vcdvai  for 
rao-potition  and  proportionit>g control.  Widaronga 
'bf  tiio*  and  typo*. 


CONTROL  MOTORS  4lhr  ing  raturn,  untdirac-<t 
tionol,  ravartibla,  multi-pOMtion,  and  proportion¬ 
ing  typat.  Program  twitchat  .  for  muINpla  tlap' 
control  of  comprattori,  pvmpt,  ate. 


t  ■ 


fS 


I  OUTDOOR  RISIT CONTROLS- both 
I  odiuttobi'  ratio  outdoor  ratat  hot  watar 
opplKobla  to  Ony  tiza  building,  from 
j  offka  to  o  mwlti-itory  tkyKrapaf, 


fiaai  I 
ir  ctptti 


A 


and 
roll 
lingla  ' 


ILICTRONIC  CONTROLS  On-off  or  fuHy  pro 
portiorting.  Eatramaly  tohaitiva  and  flaaibla  control 
of  oir  or  liquid  tamparalyra.  Largo,  lagibla,  aoaily 
undarttood  diali.  i 


‘y 


ICONOSTAT  ZONE  CONTROL-oittdoor. 
indoor  xono  cdhtrel  for  multi-occwpancy  byildingi. 
Night  daprouion  With  automatic  morning  warm-up. 
Optionol  waak  gnd  cutout. 


WANT  AlOM  IMFOUMAnOMf  Up-to-the-minute  literature,  complete 
with  all  necessary  design  data,  is  available  on  all  Rarber-Colman  Auto¬ 
matic  Controls,  as  well  as  on  modem  types  of  control  systenu.  Call 
Itearhy  Field  Office,  or  write  ua  for  data  bulletins  on  jour  project. 


Shown  here  are  just  a  few  types  of  modern  electric  and  electronic 
controls  available  from  Barber-Gilman.  Our  company  has  a  renurk- 
able  backgroend  in  design,  engineering,  and  production  of  fine  equip¬ 
ment  . . .  our  field  staff  has  no  peer  in  solving  application  problems. 
Come  to  us  for  answers  to  any  questions  about  temperature  control 
. . .  you'll  get  "teller  control . . .  electrically”! 


BARBER-COLMAN  COM  PA  NY 

Dtst.  M,  1302  Rock  Sirool,  ROCKFORD,  ILL,  U.SJL.  •  FWd  officot  In  principal  cMo* 

Automatic  Controls  •  Air  Distribution  Products  •  Industriol  Instrumants 
Aircraft  Controls  •  Small  Motors  •  Ovardoors  and  Operators  •  Moldad 
Products  •  Matol  Cutting  Tools  •  Mochina  Tools  •  Taxtila  Machinery 
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UN  I- FLO 
BNGINEERED 


Air  Distribution 

inj 

•  •  •  modern,  versatile 
•  ••for  better  jobs 


What  happens  when  conditioned  air  enters  a  room  marks  the 
difference  between  success  and  failure  of  a  complete  job.  If  there 
are  drafts,  uneven  distribution,  or  noisy  operation  at  point  of  room 
entry,  the  entire  system  is  condemned.  On  the  other  hand,  if  air  is 
delivered  efficiently,  unobtrusively,  quietly,  the  whole  job  is  lauded. 
The  one  way  to  write  an  insurance  policy  on  satisfaction  with  each 
job  is  to  specify  the  finest  available  air  distribution  equipment. 

Then  you  know  you  will  get  the  best  possible  results  from  the  entire 
system,  free  from  troublesome  and  costly  service  calls.  At  the  same 
time,  you  assure  yourself  of  proved  designs  which  are  easier  to 
install,  harmonize  beautifully  with  mn<lern  surroundings,  last  a 
lifetime.  In  the  Uni-Flo  line  you  get  all  these  advantages,  plus 
many  exclusive  developments.  Choose  from  this  wide  selection: 


GRILLIS,  ftIGtSTIRi— ovaHobl*  with  o  wid* 
voriaty  of  ftatna  itylat  and  cot*  dciignt  to  m**l 
oil  wall  and  door  intlallalion  r*quir*m*nt>.  Wid* 
>*l*Ction  of  finiihej.  ’  ' 


CItLING  Oissusms— Vonturi-Ho  umt%  provid* 
adiuttobl*  air  pattprnt  in  a  complat*  rang*  of 
uz*t.  Mmimiz*  coiling  imudg*.  Availobl*  with 
intogral  lig(iting. 


HIGH  VILOCITY  UNIJS  -  c<^lrol  unitt  and  oir 
valv*i  r*du<*  high  valocity,  high  pr*twr*  air  to 
convontional  flow  Availobl*  with'tidawoll  or-c*il- 
ing  diffwtort  ond  to  Hrppty  air  to  branch  duett.* 


SQUARI,  RICTANGULAR  DtSfUSIRS  to 

match  ocoutticol  coiling  dasj^nt^  Ad|utlqbl*  air 
pottorni  .  oicluiivd  with  Uni-flo  Surfac*  or  ro- 
Coitod  typoi.  Minimito'coiling  imudg*.  ■ 


UNI-CLO  ACCiSSOIIlS-uniqu*  Uni  Flo  d* 
volopmonti  for  mor*  officiant  handling  of  aif  in 
duett,  grillot,  rogittori,  diffutori.  Aiiur*  *v*n  air 
dittribution.  ooiior  lyitom  bolanc*.  ^ 


LINI.O-FLO  CltllNG  OIFFUSIRS  prov.d* 

uniform  air  diilnbution  ov*r  oritir*  longiH  of  linaor 
uniti.  Supplind  with  or  without  intogrol  fluorotcont 
lighting  fiiilurot  - 


BLAZING  THE  TRAIL  TO  BETTER  AIR  DISTRIBUTION 


When  Ba  rite  r- Col  man  entered  the  air  distribution  field,  almost  twenty 
years  ago,  we  found  meager  and  incomplete  selection  data.  Up  to 
then,  rule-of-thumb  methods  were  in  common  use.  "Guesstimating” 
was  accepted  practice  in  determining  sizes  and  proportions  of  the 
opening;  the  grille  in  most  cases  was  added  merely  for  decorative 
purposes. 

In  our  research  laboratory,  every  possible  condition  of  air  dis¬ 
tribution  was  simulated.  Results  were  tabulated  and  compiled  into 
usable  application  data  bulletins.  Today,  this  time-proved  informa¬ 
tion  is  used  by  architects,  engineers,  and  contractors  to  determine 


exact  requirements  for  each  application. 

From  our  research  lalniratory,  too,  come  such  outstanding  "firsts’* 
as  opposed-blade  volume  control  and  air  flow  balancing  devices;  air 
turning  equipment;  adjustable  ceiling  outlets;  high  velocity  air  valves 
...  to  mention  only  a  few. 

To<lay,  Barber-Col  man’s  certified  data  is  available  to  you  from  our 
nearby  Field  Office.  Phone  or  write  us  for  information  on  any  type 
of  air  distribution  device,  or  for  engineering  help.  Specify  Barber- 
Colman  and  be  sure! 


BARBER-COLMAN  COMPANY,  Dept.  M,  1102  Rock  Street.,  ROCKFORD,  ILLINOIS 
AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1955  25 
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CERTIFIED 

RATINGS 


No.  543,  Standard  Duly  Fan* 
Cla**  I  and  Cki**  II 
No.  544,  Heavy  Duty  Induolrial  Fan* 
Clo**  II  and  Clo**  III 
No.  545,  Oonoral  Furpo*o  Fan* 
Portablo  SoK-Containod  Unit* 
No.  544,  Forward  Curve  Fan* 
Cla**  I  and  Cla**  II 


Copies  available  for  you  at  Booth  350 
January  Exposition,  Philadelphia 


A  complete  new  series 
of  centrifugal  fans  both 
forward  curve  and 
non-overloading  (IPL), 
offering  the  latest  in 
improved  design,  sturdy 
construction  and 
quieter  operation  are 
now  available. 


Bulletins  describing  these 
fans  with  complete 
engineering  data  and 
capacity  tables  are  now 
ready  for  distribution. 
Send  for  your  copies 
today. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  195S 
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NEW  ^Package''  Precipitron  Features 

Movable  Nozzle  Washing  and  Adhesive  Application 


2,000  to  10,640  CFM-12  SIZES- ONLY  38  INCHES  LONG 


Another  “First"  from  the  Sturtr'ant  Division  of 
Westinghouse— the  Type  PC  Precipitron— it’s  the 
“packaged"  unit  you  have  been  looking  for. 
An  outstanding  addition  to  the  most  complete 
line  of  air  handling  and  air  cleaning  apparatus. 

This  remarkable  unit  features  movable  nozzle 
washing— the  only  successful  and  practical  method 
of  mechanical  washing  —  and  power  adhesive 
spraying  with  movable  nozzles.  This  eliminates 
need  to  open  the  unit  or  apply  adhesive  by  hand. 
It  may  be  mounted  on  floor,  platform  or  ceiling, 
has  built-in  drain  pan  facilities,  after  Alters  and 
complete  enclosure,  including  duct  flanges. 


Service  is  easy.  The  PC  Precipitron  has  either 
right  or  left  hand  access  through  the  side  panel. 

This  compact  PC  Precipitron  is  ideal  for  use 
with  air  handling  or  air  conditioning  units,  par¬ 
ticularly  in  hospitals,  retail  stores,  libraries  and 
oiAce  areas.  Equally  applicable  to  industrial 
process  requirements. 

See  this  amazing  unit  at  the  A.S.H.  &  V.E.  Show 
in  Philadelphia.  Or,  call  your  Westinghouse- 
Sturtevant  Sales  Engineer ...  he  is  the  “Man  With 
The  Facts"  on  air  handling  and  electronic  air 
cleaning. 


Compaot,  •My-to-s*rvlo*  PC  Prvoipitron 


38  INCHE 


Industrial  Vantilating 

Haatar  Sat 


Air 

Handling  Unit 


Silantvona  Fan  Spaadhaatar  PC  Pracipitron 


■  ■  IT  AT  TNB 


•  B.Na  A  VaBa  SNOW  I  iaiHMiry  24  Hiru  2t,  1SSS  Snd  III*  imw  K  fracipitroii,  with  it*  Mciwtiv*  f*«tur*«.  Booth*  540*544. 
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ALCO  VALVE  CO 


ENGINEERED  FOR  SERVICE  FOR  LIFE 


Any  electric  motor  is  safe  from  burr^out 
caused  by  overloads ...  if  you  install  an 
Alco  771  or  772  in  the  suction  lino. 


%  high  starting  loads 


surges  in  suction  pressure  due  to  load  changes 


•  high  suctian  pressure  from  hot  gas  defrost 


They  prevent  a  build-up  of  excessive  pressure 
ot  the  compressor  — add  years  to  motor 
life— on  any  system  that  may  be  affected  by; 


•  prolonged  operation  at  excessive  suction  pressure 


•  lovr  voltage  and  high  pressures 


SEND  FOR  BULLETIN  186,  WHICH  GIVES  COMPLETE  INFORMATION 


SEE  YOUR  ALCO  WHOLESALER 


Deiigncrs  and  Monutoctureri  of  Tk«rmo*(alic 
Eiponiion  Volvtt;  Evaporator  Prattwr* 
Regulalort;  Soltnoid  Volvei;  Float  Volvoi; 
Float  Switchtt. 


ducts  were  made  like  this . . . 
Fiberglas  could  insulate  them ! 


The  right  product  at  the  right  price  for  every  instaliation 


ABOvi^h'iherglai  Flexible  Duct  Insulation — the  popular 
choice  for  ducts  of  any  cross  section.  aELOW  •  t  iherglas 
PF  insulation — light,  tirm,  easy  to  handle  and  apply. 


If  you  need  an  insulation  that  can  cover  every  shape  of  duct — round  or 
rectangular — on  inside  as  well  as  outside  surfaces,  specify  Fiberglas*. 
made  in  a  form  for  every  purpose.  And  in  addition,  Fiberglas  insulation 
gives  you  all  these  plus  advantages; 

•  Exceptional  lightness  that  eliminates  need  for  extra  supports 

•  Unexcelled  thermal  efficiency  in  all  forms 

•  Labor-saving,  cost-saving  ease  of  application 

•  Acoustical  properties  when  noise  is  a  factor 

•  Wide  range  of  densities,  si/£s  and  thicknesses 

•  Dimensional  stability— no  shrinking,  swelling  or  buckling 

•  A  rot-proof,  moisture-resistant  material 

You  should  have  full  technical  data  on  the  world's  most  popular  duct 
insulations.  See  our  listings  in  Sweet’s  File,  C  hemical  I:ngineering  Catalog, 
or  Refinery  Catalog — or  write  to:  Owens-Corning  Fiberglas  C'orporation, 
Dept.  41-A,  Toledo  I,  Ohio. 

A  roiiM  roil  cvDiv  pukposc 

PF  .  VAPORSEAL 

COATED  •  FLEXIBLE  _ 

FLEXIBLE  LINER  cT.  M.  niMralwUMVarMlaa 


(  I  \\  I  \  .S  (  f )  K  \  I  \  f 
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JOHNSON-CONTROLLED 
HEAT  PUMP 

CUTS  COSTS  IN  HALF! 


Johnion  valves  in  command  at  the  Trane  turbo-vacuum 
compressors. 

FEATURES  OF 
JOHNSON  CONTROL 
IN  THE  EQUITABLE  BUILDING 


Johnson  Control  panels  permit  the 
operation  of  the  system  to  be  ob¬ 
served  from  central  locations. 


The  Equitable  Building,  Portland,  Ore¬ 
gon.  j.  Donald  Kroeker,  engineer; 
Pietro  Belluschi,  architect;  P.  S.  Lord, 
contractor,  oil  of  Portland. 


The  building  it  divided 
into  heating  and  cooling 
zones.  Mott  floors  are  ar¬ 
ranged  to  provide  11 
zones.  Each  zone  is  con¬ 
trolled  separately  by  a 
Johnson  Room  Thermo- 
sUt. 


This  world  famous  heat  pump  installation  provides  air  conditioning 
for  Portland’s  Equitable  Building  at  less  than  half  the  average  com¬ 
bined  heating-cooling  costs  of  other  office  buildings!  Solving  the  many 
intricate  control  requirements  of  the  heat  pump  and  responsible  for 
operating  the  system  in  the  most  efficient  manner  p>ossible  is  a  spe¬ 
cially  designed  system  of  Johnson  Automatic  Control. 

Year  ’round  air  conditioning  demands— usual  or  unusual— present  no 
problems!  All  are  controlled  with  precision.  The  whole  system  is  the 
result  of  perfect  planning  . . .  and  this  “reverse  cycle’’  system  is  com¬ 
pletely  automatic.  There  are  no  definite  transition  points  between  the 
various  cycles  of  operation:  (1)  when  the  demand  for  heating  is  greater 
than  that  for  cooling;  (2)  when  the  need  for  cooling  exceeds  that  for 
heating;  (3)  when  there  is  a  demand  for  cooling  only.  The  unique  con¬ 
trol  features  of  this  interesting  air  conditioning  system  are  made 
possible  by  the  superior  control  characteristics  of  the  highly  accurate 
“T-900  Series’’  of  Johnson  Thermostats. 

Why  not  cut  your  costs,  too?  Whether  your  temperature  regulation 
problems  demand  this  kind  of  intricate  control  system  or  a  very  simple 
arrangement  of  thermostats  and  valves  or  dampers,  look  to  Johnson  for 
the  best  solution.  A  nearby  Johnson  engineer  will  gladly  make  recom¬ 
mendations  without  obligation.  JOHNSON  SERVICE  COMPANY, 
Milwaukee  2,  Wisconsin.  Direct  Branch  Offices  in  Principal  Cities. 


Johnson  T-900  Outdoor 
Master  Thermostats 
measure  the  external  heat¬ 
ing  and  cooling  require¬ 
ments  and  limit  the 
amount  of  refrigeration 
capacity  which  can  be 
brought  into  operation  at 
less  than  design  load.  This 
reduces  the  electric  power 
demand  charges  to  the 
lowest  possible  minimum. 


Refrigeration  capacity  is 
controlled  by  a  Johnson 
Pneumatic  Step-Control¬ 
ler,  operated  from  Johnson 
Thermostats  which  meas¬ 
ure  the  heating  and  cool¬ 
ing  demand.  The  number 
of  refrigerating  compres¬ 
sors  in  operation,  at  any 
time,  is  determined  by 
whichever  demand  (heat¬ 
ing -or  cooling)  is  greater. 


Water  temperatures  are 
varied  continually  for 
heating  and  cooling.  Auto¬ 
matic  control  is  accom¬ 
plished  by  Johnson  T-901 
Submaster  Thermostats 
commanded  by  a  Johnson 
T-900  Master  Thermostat 
which  measures  outdoor 
temperature. 


Modine  builds  13  sires  of 
vertical  delivery  units  with 
choice  of  3  easily  attached 
optional  defleaors.  Hori* 
zonuls  in  19  standard  and 
low  •  outlet  temperature 
models. 


Only  Modine  gas-fired 
units  have  stainless  steel 
burners  and  a  choice  of 
stainless  or  aluminized 
steel  heat  exchangers 


Seven  sizes 


23.000  CO 


220,000  Btu. 


Your  choice  of  13  vertical 
delivery  units  with  3  easily 
attached  deflectors.  Five 
sizes  of  horizontal  models, 
designed  specifically  for 
hot  water. 


nimljUlB  UNIT  HEATERS 


ULOuJLfLB  offers  the  unit  heater 


For  over  23  years,  Modine  has  paced  the  field  in 
unit  heating.  Every  model  provides  perfea  heat* 
ing  comfort  plus  lowest  possible  fuel  cost.  This 
balanced  heating  is  the  result  of  the  discharge 
temperatures  of  110  to  120**  F  being  correaly  re¬ 
lated  to  heat  throw  and  air  volume.  For  the  com* 
piece  story,  see  the  Modine  representative  listed 
in  your  classified  telephone  direat^y,  or  write 
today  for  Bulletin  134. 


In  addition  to  greatly  extended  life,  Modine  Gas* 
Fired  Unit  Heaters  cost  less  to  install.  That’s  be* 
cause  they’re  only  half  the  weight,  half  the  size  of 
other  leading  units.  And  this  lighter  weight  ~ 
coupled  with  direa  firing  of  tubes  and  reduaion 
of  heat  exchanger  mass— gives  you  heat  within  3 
seconds  of  thermostat’s  call.  Write  for  Bulletin 
634.  Modine  Mfg.  Co.,  1311  DeKoven  Avenue, 
Racine,  Wisconsin. 

0-1247 


to  do  it  bottor ...  at  lowor  cost 


Modino  gas-firod  (7 
unit  hootort  w 

cost  lost  to  ^ 

install,  lots 
to  oporato 


Comporo  Modino 
stoam  or  d  hot 
wotor  units 
with  oil  other 
mokes 
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Honeywell  Electronics  will  save 
thousands  of  dollars  in  the 


world’s  most  modern  building 


33 


Continued  from  preceding  page 


Honeywell  Electronic  Air 


means  impressive 


Without  Honoywoll 
Eloctronic  Control 

203 

CHICK  POINTS 

203  points  would  have  to  be 
checked  and  adjusted  at  the 
individual  control  sites. 


Electronic  Controls  will  save  thousands  of  dollars 


Heart  of  tho  oloctronic  master  control 
system  will  be  a  basement  control  panel. 
From  this  one  IcKation  a  trained  operator 
can  read  and  adjust  the  setting  of  203  master 
electronic  thermostats— all  remotely.  These 
thermostats  will  be  located  on  the  water, 
primary  air,  cooling  and  heating  systems. 
It  is  estimated  the  integration  of  the  control 
system  with  the  electronic  controls  and  panels 
will  eliminate  2  degrees  of  overheating,  2 
degrees  of  overcooling  and  make  checking, 
calibrating  and  maintenance  easier,  simpler, 
and  considerably  less  expensive.  This  will 
make  possible  an  annual  saving  of  thousands 
of  dollars  in  maintenance  and  operation. 


With  Honeywull 
Electronic  Control 


CHECK  POINT 

An  operator  at  a  panel  in  the 
basement  will  be  able  to  check 
and  adjust  all  203  stats  remu'ely. 


From  •  alnel*  confrol  pan«l  in 

the  basement  (a  typical  panel  is 
shown  here),  an  operator  will  check 
and  adjust  the  indoor  weather 
ihrouKhout  the  huge  building. 
He'll  do  it  by  pushing  a  button  to 
check,  and  moving  a  knob  if  ad* 
justment  is  necessary.  Develop¬ 
ment  of  electronic  controls  has 
made  such  Kientihc  control  pos¬ 
sible.  Only  from  Honeywell  can 
you  obtain  the  electronic  controls 
and  the  instrumentation  to  pro¬ 
vide  such  performance. 
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Conditioning  Control 

economy  of  performance/  maintenance 


V 


DmWK  MUTM 

mwiKMnnoMnn 
BfCTMK  MCI  IMMMIIT 
OftncMinnMna 
NIMH  WTRMIH 


StrQt«gic  ioccrtion  of  tht^rmostats  it  indicated  by 
the  letters  on  the  floor  plan.  "E”  stands  for  elec¬ 
tronic,"?”  for  pneumatic,  "R”  for  electric  and  "T” 
for  electronic  indicating;  thermostat. 

The  function  of  the  electronic  controls  is  ex¬ 
plained  on  the  left  hand  pa^e. 

The  pneumatic  room  thermostats  you  see  here 
will  xuard  comfort  in  individual  olhces  around  the 
perimeter  of  the  building.  The  electric  thermosrats 
will  control  tem[>erature  in  inner  offices.  The  elec¬ 
tronic  indicating  thermostats  will  be  connected 
to  the  basement  control  panel. 


OFFit:E  BUILOING  Comfort  and  efficiency 
will  come  of  iec—tlectronic  age  —  yvhen 
the  huge  new  Mid-America  Home  Office 
building  of  The  Prudential  Insurance  Com¬ 
pany  of  America  is  completed  in  Chicago. 

For  super-sensitive  electronic  air  condition¬ 
ing  controls  will  mastermind  the  ideal  indoor 
weather  to  be  provided  throughout  the  build¬ 
ing  by  Honeywell  Customized  Temperature 
Control. 

These  electronic  controls,  developed  by 
Honeywell  after  years  of  research  and  testing, 
are  far  more  sensitive  than  ordinary  controls. 
Yet  they’re  far  simpler  in  construction,  have 
no  moving  parts  to  get  out  of  order. 

Over  a  period  of  just  a  few  years  electronic 
master  controls  in  the  Prudential  building 
will  pay  for  themselves  — at  an  estimateil 
yearly  rate  of  saving  of  27%  of  the  original 
cost.  How  this  saving  wdl  be  made  is  ex¬ 
plained  at  left. 

As  in  every  building  with  Honeywell  Cus¬ 
tomized  Temperature  Control,  all  controls 
in  the  Prutlential  building  will  be  part  of  an 
integrated  system. 

All  thermostats  will  play  an  important  role 
in  combatting  use  and  occupancy  comfort 
problems. 

Another  function  these  strategically  placed 
thermostats  will  easily  handle  is  exposure 
compensation.  If  the  wind  from  Lake 
Michigan  to  the  east  is  strong  and  cold, 
thermostats  on  that  side  will  call  for  more 
heat.  And  when  the  summer  sun  beats  down 
on  the  south  face  of  the  building,  thermo¬ 
stats  there  will  call  for  more  cooling. 

Of  greatest  significance,  however,  to  the 
future  of  comfort  controls  in  the  buildings 
of  America  is  the  electronic  phase  of  the 
Prudential  installation.  It  will  set  the  pattern 
for  years  to  come. 


The  Electronic  Temfterature  Control 
story  of  the  new  Prudential  building 
continues  on  the  next  page 
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Continued  from  preceding  page 


Hon«ywell  El^ctronic  Air  Conditioning  Control  for 
tho  now  Prudential  building  in  Chicago 


Hera  are  the  thermostats  that  will  be  used 


Room  Tkormoftot.  This  is  the  famous  Honeywell  Pneu¬ 
matic  Grad-U-Stat.  It  will  control  both  heating  and  cooling 
in  rooms  of  the  41 -story  Prudential  building.  Visible 
on  the  wall,  it  will  allow  tenants  and  employees  to  adjust 
the  temperature  to  meet  particular  room  conditions.  To  see 
how  these  thermostats  will  be  located,  refer  to  the  floor  plan 
on  the  preceding  pages. 


Electronic  Thermostat.  This  is  the  electronic  thermostat 
that  will  be  used  in  the  Prudential  building.  Two-hundred 
seventy-six  will  be  installed  in  the  master  control  system. 
Of  this  number,  203  will  be  adjustable  from  the  control panel. 
These  stats  — which  will  be  located  inside  duct  work,  and 
therefore  not  seen  by  tenants— are  Vs  the  size  of  conven¬ 
tional  stats,  yet  are  many  times  more  sensitive. 


t 

For  the  finest,  most  modem  temperature  control  in  new  or  existing 
buildings— of  any  size— use  Honeywell  Electronic  Temperature  Control 


Whether  it’s  an  office  building,  shopping  cent«  r, 
factory,  motel,  hospital,  school— or  any  sue 
building  — new  or  existing,  Honeywell  Elec¬ 
tronic  Temperature  Control  can  help  you  give 
your  clients  the  finest  control  in  the  world. 

lliis  includes  control  of  heating,  ventilating 
and  air  conditioning.  And  it  includes  control 


of  processing  — to  help  make  industrial  clients’ 
operations  more  efficient. 

Your  clients  will  not  only  enjoy  more  com¬ 
fort  and  efficiency,  they’ll  save  fuel,  too. 

For  full  facts  on  Honeywell  Electronic  Tem¬ 
perature  Control,  and  how  it  can  help  meet 
your  problems,  call  your  loc«l  Honeywell  office. 


Honeywell 

Electronic  Controls 


112  OFFICES  ACROSS  THE  NATION 
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cen 


Aev  o 


i  i' 

TWELFTH 


CUa  ConWXurrLinq 

'  CxpxjAition 


INT€RNATIONAL  HEATING  & 
VENTILATING  EXPOSITION 


COMMERCIAL  MUSEUM  «  PHILADELPHIA 

JANUARY  24-28,  1955 


IM 

MEAT 

PACKING 

PLANTS... 


P«rforniance  Pays  Off 


FOR  EXAMPLE:  Continuous  satisfaction  with  the  per¬ 
formance  of  a  150  HP  Powermaster  purchased  several 
years  previously  led  to  the  addition  of  this  250  HP  gas- 
fired  Powermaster  at  a  Mid-West  meat  packing  plant. 

Savings  with  Powermaster  Packaged  Automatic  Boilers 
start  with  their  compact,  simplified  installation.  No 
special  foundation  or  costly  stack  is  needed.  As 
delivered,  Powermasters  are  completely  factory 
assembled  and  factory  fire-tested,  fully  equipped  and 
wired  ready  for  operation  as  soon  as  fuel,  electric 
and  flue  gas  connections  are  made. 


Once  installed,  Powermasters  keep  right  on  saving. 
High  fuel  economy  at  all  loads,  dependable  perform¬ 
ance,  time-saving  attention,  maintenance-saving  acces¬ 
sibility,  automatic  operating  and  safety  controls, 
smokeless  combustion,  and  hospital-clean  operation 
. . .  these  are  reasons  steam  costs  go  down  where 
Powermasters  go  in. 

To  keep  your  steam  costs  in  line ...  compare 
Powermaster,  and  you’ll  see  why  it  is  so  widely  used  in 
all  kinds  of  food  processing  plants.  Send  NOW  for 
new  bulletins  on  Pou'erm^i/er’j  cost-saving  advantages. 
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?fcm>  AlL-MET^L 
COOLING  TOWE^tS 


15  thru  100  toni  for 
commerciol  and  indus 
friol  opphcc^tons 


97®/,  water  sqvings  ,  .  .  all  metal,  completely  galvanized  — 
no  wood  to  rot,  nothing  to  rust  or  corrode  .  blowers  on  ALL 
models  (not  propeller  fans)  provide  correct  air  volume,  as,sure 
quiet  operation  indoors  or  outdoors  -  witti  or  without  ducts 
.  famoys  Acme  wetted  metal  deck  for  fastest  heat  transfer, 
rripst  compact  size 


2  fhru  20  ton»  for 
residential  and 
imaiier  cornmec 
f tal  insfoUotton s 


Manufacturen  of  Quality  Air  Conditioning  and  Refrigeration  Equipment  since  1919 


take  less  space. 


flRH,  wWlfll8llll|  BKpOTwIORf 
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DETROIT  ROTOSTOKERS 

Are  To  Be  Used  To  EfFicienHy 
Fire  The  Boilers  In 
The  New  Prudential  TAid-Amerita 
Home  Office  Building-^  Chicago 


Write  for  a  catalog.  No  obligation. 


Many  hundreds  of  Detroit  RotoStokers  ore  in  doily 
operation  in  prominent  plants.  Popular  because  they 
successfully  bum  all  Bituminous  Coals,  Lignite  and 
also  wood  and  other  refuse  fuels. 


Buy  a  stoker  for  proper  design  and  application  by 
experienced  builders.  Buy  a  Detroit  Stoker. 


DETROIT  STOKER  COMPART 


Detroit  RotoStokers,  automatically  controlled  and 
having  Power  Operated  dumping  grates  are  planned 
to  bum  southern  Illinois  coal.  Two  40,000  pound 
and  one  22,000  pound  per  hour  steaming  capacity 
Erie  City  Steam  generating  units  will  be  installed. 


. 

GENfRAL  MOTORS  BLDG.,  DETROIT  7,  MICH. 
W«rks  at  Meeree,  Mkh.  •  District  Offkts  ki  PriMi|Nl  Citits 
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OintitM-ntiil  Boiler  —  thowinK  tlM- 
free  Him  of  water  wliuli  turrixiiMk  the  (umaie  ami 
return  tube*.  'I  In-  «oliiiiie  ot  water  SowinK  and  it>  rate 
of  flow  eaiwe  tlw  water  le»el  to  riae  in  tin-  center, 
then  fall  away  to  iMttii  aiile*  of  the  ihell. 


What  makes  the 

Continental 

Boiler 

last  longer... 
makes  steam 
cost  less 


If  yon  wert*  to  dosi^n  a  packaged  Iniilcr, 
water  circulation  would  i)e  a  Irasic  cxhi- 
sideration  In'canse  .  .  . 

.  .  ,  jMKir  circulation  can  cause  overheat-nn 
.  .  .  can  cause  nne(|nal  stress  in  metal  heat- 
inj,;  surfaces  .  .  .  can  promote  pitting  and 
scaling  on  metal  surfaces  exi>osed  to  water 
.  .  .  and  cun  result  in  higlu'r  stack  temi>era- 
tnres,  dt*creased  Infiler  efficiency. 

lint  the  many  owners  of  Continental  Boilers 
have  had  none  of  these  troubles.  Here  are 
two  s|x*cial  reasons  why: 

1.  TwO'patf  dMign  providM  •van  flow  of 
combustion  gas«s  to  all  boating  turfacot. 

Heat  is  thus  distributed  evenly  to  the  rear 
tnlH*-sheet  and  to  all  of  the  return  tubes. 
Water  is  heated  uniformly,  and  natural, 
balanced  circulation  results. 

If  high  temperature  combustion  gases  were 
to  enter  only  one  section  of  the  return  tnlre 
bank,  the  tnlres  in  that  st'ction  would  be  at 
a  higher  temix‘ratnre,  would  be  doing  more 
work  than  tne  balanct*  of  the  tnlH*-sheet 


and  return  tubes.  The  result:  water  sur¬ 
rounding  those  cfKfler  heating  surfaces 
would  have  sluggish  circulation. 

2.  Hoating  surfaces  in  th«  Continental 
Boiler  are  arranged  so  that  there  is  a 
centrally  located  furnace  and  equal 
spacing  of  return  tubes. 

Of  the  total  heat  transferred  to  the  water 
within  a  Continental  Boiler,  alxnit  60%  is 
transferred  by  the  furnace.  Thus  it  is  essen¬ 
tial  that  flow  of  water  around  the  furnace 
l>e  unrestricted.  Note  the  area  around  and 
above  the  furnac'e  and  the  o|x*n  channel 
along  both  sides  of  the  boiler  shell.  This 
design  assures  unrestric*ted  flow  of  water 
around  the  furnace  .  .  .  facilitates  rapid 
flow  of  water  to  the  bottom  of  the  boiler 
for  reheating. 

Uniform  .  .  .  free  .  .  .  rapid  water  circula¬ 
tion  is  an  important  rea.son  why  a  Con¬ 
tinental  Boiler  costs  little  to  keep,  has  long 
servict*  life,  and  makes  steam  cost  less.  For 
detailed  information  write  for  Bulletins 
BE-3,  BE-4. 


Phoenixville,  Pa 

CONTINENTAL  .  .  . 

thf  boiltr  with  the  spinRing  gas  techaique 
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Chase'”Copper  Tube  for  Soil,  Waste  and  Vent  Lines 
means  a  neater^  faster  installation! 


Save  time  on  drainage  installation  —  and  final 
pressure-testing,  too— with  Chase  Copper  Tube 
and  Solder-Joint  Fittings. 

Chase  Copper  Tube  comes  in  long  twenty- 
foot  lengths,  requires  fewer  joints,  is  light  and 
easy  to  handle.  What’s  more,  it  lets  you  pre- 

Chase.^ 

BRASS  &  COPPER  CO. 


assemble  entire  sections . . .  another  timesaver! 

Chase  Solder-Joint  Fittings  do  away  with 
pipe-threading,  eliminate  the  need  for  heavy, 
clumsy  tools.  With  Chase  Solder-Joint  Fittings, 
it’s  easy  to  make  a  drainage  system  pressure  tight 
for  good,  using  standard  soldering  techniques. 

Your  nearest  Chase  Wholesaler  has  a  com¬ 
plete  stock  of  Chase  Copper  Tube  and  Solder- 
Joint  Fittings.  Call  him  before  your  next  job! 


WATIMMV  n.  COMKCTICVT  •  SWUOURV  Of  ROMCCOn  COmi  COMfOMTWN  The  Nation’t  Headquarter*  for  Brant  Sc  Copper 

rtMUta  «.  Mi 
tiiriM 


IMM  Un.  Ni.  IhmI 

■wMm 

iHtak 
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conditioners. 


insulating  material 


So  say  engineering  officials  of  the  Typhoon  Air  Conditioning  Co. 
These  men  made  careful  tests  of  a  number  of  insulating  materials 
before  determining  that  Microlite  "gives  more  acoustical  value 
than  any  of  the  others".  As  a  logical  result,  Typhoon  is  now 
using  Microlite  glass  fiber  insulation  exclusively  in  their  air 


For  aamplea  and  a  folder,  write  to  Glatis  Fibers  Inc.,  IHIO  Madison  Avenue,  Toledo  2,  O. 


And  That  Ua't  All.  Microlite  in  extremely  liKhtweittht;  w  easily  cut  to  any  shape; 
‘a  so  soft  and  flexible  it  can  lie  readily  installed  around  corners  and  curves  without 
loss  of  effectiveness. 

MICKOLITI  Oaei  Inside  Dwett  Tee.  Microlite  duct  liner  is  a  most  efficient,  most 
practical  acoustical  duct  insulation.  You  simply  cut  the  desired  size,  adhere  it  to 
the  metal  and  form  the  complete  duct  s(H.‘tion  in  the  brake. 


TYPHOON  Tlilnks  fllense  It  Oelden.  To  keep  its  air  conditioners  silent,  Typhoon 
uses  three-quarter  inch,  half-pound  density  Microlite,  which  has  a  sound  absorption 
coefficient  of  .75  at  1000  cycles  (#7  mounting  with  10"  backspace).  Because  of  its 
remi.rkable  resiliency  and  high  tensile  strength,  Microlite  does  not  break  down  or 
settle  as  a  result  of  vibration;  thus  it  always  maintains  full  acoustical  (and  thermal) 
efficiency. 


VITRON  Glott  Tsxtils  Yorm  •  kovingt  •  Micro-Fibsrt 
OUCAMAT  Vapor  Korriori  •  SlUi  FIAO  Fip«  Wrap 


MICKOLITI  Thormal  and  Acowilical  Intwlalien 


COUSTIC-AIKI  and  TNHMO-JIT  Aircraft  Inwialiont 


GLASS  FIBERS  me. 

Makers  of  glass  fibers  by  the  ELECTRONIC- EXTRUSION  process 
. . .  developed,  patented  and  used  exclusively  by  Glass  Fibers  Inc. 


TYPHOON  uses  MICROLITE  because 

“Microlite  gives  more 
acoustical  value  than  any  other 


i 
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Puhlifhert  of  "fan  EHginemng"  Handbook 
Canadian  Blower  &  Forge  Co^  Ltd.,  Kitchener,  Ont. 
Solti  Kepreientaiivei  in  all  Prindpal  Citiei 


VENTIIATINO  PtESSUtE  BIOWING  AIR  ClEANINO  COOlING  AIR  TEMPERING  HEATING  INDUCED  DRATT  TORCED  DRAET  EXHAUSTING 


BUFFALO  FORCE  COMPANY 

480  BROADWAY  BUFFALO,  N.  Y. 


•  A  new  standard  in  quiet, 
efficient  performance ! 


•  Exclusive  "Q”  Factor* 
features  that  make  it  your 
safest  fan  to  specify ! 


•  1,0()0  cfm  to  5(N),(MM)  cfm 
capacities ! 


*Tht  "Q"  i'actor  —  'I'he  built-in  Quality  u'bich 
provides  trouble-free  satisfaction  and  long  life. 


•  Full  details  in  Bulletin 
F-lOO!  Write  for  your 
copy ! 


!  N#w'  Thrrm0  Vtdt  psiiit0tt  tt  timuUu  wad  pmutUng  in  tffict  V  Mnthins  KUin,  PrttUtnt,  Mnlbins  Klein  &  Sent,  Chicngo,  III, 


From  radiator  traps 
to  fully  engineered  systems 
you  con  DEPEND  ON  DUNHAM  for 
everything  you  need  in  heating 


Dvnliain  R«4ial«r 

Complete  line  of  ndiator 
valve*.  tr*|>*  and  other  tpe- 
cialties  for  steam  Imting. 
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Dunham  Vacawm  Haatinf 

Pamp*.  Smjtle  and  Duplex 
model*.  No  close  clearance  pant. 
Only  one  moving  element. 


Announcing . . .  new  Dunham  Thermo 


H0r0  yov  Hm  tailorud,  trim  liim$ 
of  now  Thormo  Vector. 


THERMO  VECTOR  RAOIATION 

TRADE  MARK 

RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 

QjuoJUiJti^  T-vut  lfea\6, 

C.  A.  DUNHAM  COMPANY*  CHICAGO  •  TORONTO  •  LONDON 


Vector  along-the-wall  radiation 


— with  a  tailored,  trim  look 

New  Dunham  Thermo  Vector  looks  good  ANYWHERE!  Its 
smooth,  unbroken  horizontal  lines  blend  beautifully  in  any  office 
or  commercial  building  . . .  and  Thermo  Vector  is  sturdy  enough 
to  stand  up  for  years  and  still  look  good  in  any  industrial  or 
institutional  installation. 


Horo  yov  too  how  oailly  now  Thormo 


— with  cost-cutting  ease  of  installotion 

To  install  Dunham  Thermo  Vector,  all  you  do  is  position  the 
back  or  “hanging  scrip"  on  wall.  Attach  element  support  to  it 
and  hang  elements.  Mount  one-piece  cabinet . . .  then  accessories 
which  conceal  elements  and  piping  for  the  "finishing  touches." 
Fronts,  backs  and  lever-operated  damper  easily  cut  on  the  job. 

For  further  information,  torite  for  Bulletin  Af'.Hy-t,  f’.  A.  Dunham 
Company,  400  W.  Aladiton  St.,  C.hicagit  6,  III. 


—with  "built-in**  versatility 


New  Dunham  Thermo  Vector  is  used  flush  mounted  along  the 
walls  .  .  .  one,  two  or  three  tiers  high  .  .  .  with  steam  or  hot 
water  . . .  steel  or  nonferrous  elements.  Use  with  full  back  or 
just  use  "hanging  strip."  Front  outlet  grille  eliminates  wall 
smudging— lets  you  install  Thermo  Vector  ANYWHERE. 
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YOpNGSTOWN 


7  Points  of 

uniform  goodneu  in  q 
YOUNGSTOWN  PIPE 


uniform  ductility 
uniform  longths 
uniform  throading 
uniform  waldability 
uniform  wall  thleknau  and  alxc 
uniform  strangth  and  toughnoM 
uniform  roundnaw  and 
■tralghtnaM 


Whenever  you  want 
steel  pipe 


#Made  of  finest  quality  steel,  with 
close  attention  to  size,  tnreading  and 
finish  —  that’s  Youngstown!  You 
can’t  buy  better  pipe  anywhere. 

And  your  Youngstown  Distributor 
is  there  to  serve  you.  He  has  a  big 
stock  of  this  good  pipe  in  all  wanted 
sizes,  close  at  hand  and  ready  to  de¬ 
liver  promptly.  Why  not  phone  him 
whenever  you  need  pipe? 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

(acncnil  Voiin^stown,  Ohio  •  District  Sales  ()ffice\  in  Principal  C'ities 

hIRir  |■|  ATI^  STANMARU  PIU  I  INP  PIPIl  Oil,  COI  NTRY  TtBl'I.AR  OOOUS  t;OM>l  IT 
\MIAMI  Mil  MANIC  Al.  IIHINC;  -  (  (>l.l>  MNDIIIII)  BARS  MOT  ROLI.m  MARS  BAR  SHAPf.S  HIRK 
KOI  rOIIII)  ROUS  .  ('OKI  TIN  PI  AIK  t  1. 1  (T  ROI.  1  TIC'  TIN  PI.ATK  RAII.ROAII  TRACK  KPIKKS 
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427^11^  ^EW 


At  g|!  40  toll  interchanges 
heating  systems  controlled  by 
Sorcotherm 

Weather-Compensated  Systems 


Mn-hiiiiral  Engiiirm:  Syiki  k  lirnnrxy,  liir.,  N.Y.  C. 
*  MraiiiiK  Ceiiitai  liar  I  Mrrha.iiral  Iii>iallaiion>,  Inc., 
L.  1.  C'ily  BanilM  by  Taller  k  Cooper,  Broulil)ii 


down  or  other  trouble  will  be  re¬ 
duced  to  an  absolute  minimum. 

That  is  why  reliability  received 
so  much  attention  from  the  Thru- 
way’s  heating  engineers.  And  that 
is  one  of  the  principal  reasons  why 
Sarcotherm  Weather-Compen¬ 
sated  Control  Systems  are 
iiutalled  in  all  40  toll  interchanges. 


Here  in  effect  is  a  heating 
system  which  stretches  from 
the  southeastern  to  the  north¬ 
western  extremities  of  New  York 
State. 

It  is  obvious,  therefore,  that 
such  a  system  must  be  so  simple, 
so  fool-proof,  so  utterly  depend¬ 
able,  that  any  possibility  of  break- 


Advantages  of 
Sorcotherm  Systems 


i«y  ta  bMtall  _  tollor-MO^*  arswing* 
•nd  diogramt  •(  c»Mpl«l«  lyilam 
or*  f«rnith*d  for  •och  {ok. 

Easy  t«  mointaill  -  by  regular  main- 
(•none*  k*cawM  of  (Implicilyi 

f*w*r  porti,  iwcli  oi  Irontformori,  roloyi. 

Easy  ta  adfast  —  lo  any  d*ilr*d  •*!• 
ling. 

Camplata  cantral  lystam  .  inci^rding 

oil  ip««ialti*i  iwcli  01  rodiolor  volv*i, 
boloncing  filfingt  —  oil  from  on*  man- 
uf*«lwr*r,  Sorcofkorm.  Unit  r**p*nii- 
bilify. 

On  tba  |ab  osslstonca  _  to  centrociori 
from  SorcoHiorm'i  fiold  *ngin**ri. 


ZONC 

r,«miosuT 


At  ooch  toll  borrior  o 
Sorcofborm  W*olh*r- 
Comp*n»of*d  Control  $yi- 
l*m,colibral*d  to  th*  do- 
tign  tomporotur*  for  th* 
porticvlor  locality,  owto- 
moticolly  proportion*  ivp- 
ply  wotor  to  unit  hootor* 
in  individual  booth*. 
Room  th*rmo*lat*  control 


■M.UCIN0  MOiATpn 

,  riTTrtiC  ^ 

[iiiiilififfll  / 


Implr*  Slot*  tldg.,  Now  V*rb  1,  N.  Y 
An  ot/iliof*  of  Sorco  Company,  fnc. 


4002-C 


Weather-Compensated  Control  Systems  for  HOT  WATEI,  RADIANT  AND  STEAM  Heating 
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Si.  Aan'i  Otvrdi 


Committee  on 

STEEL  PIPE  RESEARCH 

AMHHCAN  WON  AND  STIEl  INSTITUTf 
350  nFTH  AVENUE,  tttW  YORK  1,  N.  Y. 


Th«  VM«n  Wafcb  ChabN,  Omrtmot*:  C^. 


Si. 

CKwrch,  ONNm*. 
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COMFORT  GOES  TO  CHURCH 


Throughout  the  agee  the  nobility  of  man  has  found  no  higher  expres¬ 
sion  than  in  the  beauty  of  the  world’s  churches,  temples  and  cathedrals. 

But  the  majesty  of  a  fifteenth  century  cathedral,  with  its  lofty  spires 
and  delicate  filigrees  of  stone,  is  no  more  wondrotis  than  its  modem 
counterpart  of  perhaps  lesser  artistry  but  far  greater  comfort  that 
encourages  attendance  at  worship. 

Yes,  comfort  goes  to  church,  now  .  .  .  and  so  do  millions  more  people. 

One  of  the  greatest  advances  in  achieving  church  comfort  has  been 
the  widespread  adoption  of  radiant  heating.  For  no  heating  is  quite  as 
effective  as  the  gentle,  all-permeating,  sun-like  warmth  .  .  .  without 
drafts,  currents,  or  dead  spots  . . .  achieved  by  modem  radiant  heating. 
Today’s  church  designers  know  that  radiant  heating,  which  assures 
utmoBt  comfort  and  health  protection  for  both  the  very  young  and  the 
elderly  groups  within  congregations,  is  also  ideally  suited  for  every  other 
age  of  worshippers. 

They  know,  too,  that  Bteel  pipe  is  the  most  accepted  medium  for 
radiant  heating  systems  ...  in  fact,  the  most  widely  used  pipe  in  the 
world  for  heating,  plumbing,  snow  melting,  fire  sprinkler  systems,  and 
power,  steam  and  air  transmission. 


Send  for  your  free  copy  of  the  48  page  color  booklet  "Radiant  Panel 
Heating  with  Steel  Pipe"  and  let  comfort  go  to  your  church,  too. 


HOW  a  new  addition  to  the  line! 


Here's  the  pumping  unit  every  air  conditioning 
contractor  or  dealer  has  been  looking  for  — the 
new  addition  to  the  Ingersoll-Rand  Motorpump 
line. 

A  leader  in  1930  with  the  first  Motorpump  for  air 
conditioning,  the  line  was  re'engineered  to  pro* 
duce  the  model  of  1944.  Now  here  are  the  fruits  of 
more  years  of  research  and  development .  , .  the 
new  air  conditioning  Motorpump  of  I9SS  by 
Ingersoll-Rand 

Investigate  the  features  of  this  pump  NOW,  fea¬ 
tures  that  will  insure  you  of  the  best  pump  and 
keep  your  reputation  for  installing  efficient,  trou¬ 
ble-free  equipment. 

1—  Top  hydraulic  performance  —  more  liquid 
moved  with  less  power  input. 

2—  Smaller  and  lighter  in  weight. 

3—  Mechanical  seals— rotating  ceramic  against 
stationary  "Teeplelite"  seal  face. 

4—  Positive  impeller  attachment  (key  and  cap 
screw)— lu)  screwed-on  impellers. 

5—  A  suie-hre  and  easy  method  of  rotating 
pump  by  hand  on  spring  start-up  after  win¬ 
ter  shut-down  to  loosen  seal  and  ring  hts. 

6—  Priced  to  meet  competition. 

Get  in  touch  with  your  nearest  Ingersoll-Rand 
branch  office  now  and  start  the  19S5  air  condi¬ 
tioning  season  off  with  the  best. 


Ingeisoll-Raxid 

11  Broadway.  Now  York  4.  N.  Y. 


11  Broadway,  Now  York  4,  N.  Y. 
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The  most  convincing  stamp  of  user  satisfaction 


9 

repeat 

orders 

for  Sarco 

Heating 

Speciolties 


Engine  factory  of  Caterpillar  IVactor  Co.,  Peoria,  III.  Archit^cti  &  Engirwri:  Giffalt  h  Vallet 
Inc.,  L.  Roeaatti  Aaaoc.,  Detroit.  H»»ting  Contractor:  The  Stanley-Carter  Co.,  Detroit. 

Serco  heating  apecialtiet  aleo  are  providing  trouble-free  service  in  Caterpillar’s  Joliet  and 
Decatur,  III.  and  York,  Pa.  plants. 


...won  by  past  performance  at  Caterpillar  Tractor  Co.! 


SARCO  heating;  ipecialtiea  were 
firat  installed  in  a  Caterpillar 
plant  back  in  1947. 

Since  that  first  order,  Sarco  heat¬ 
ing  specialties  have  been  ordered  an 
additional  nine  times  for  four  Cater¬ 
pillar  plants  — each  repeat  order  is 
indicative  of  the  confidence  Cater¬ 
pillar  has  in  Sarco  performance. 

Tbday,  more  than  1800  Sarco 
steam  traps  in  addition  to  other 
heating  specialties  give  trouble-free 


service  at  four  Caterpillar  TVactor 
Co.  plants. 

Architects,  engineers  and  heating 
contractors  appreciate  this  kind  of 
dependability.  It  assures  them  com¬ 
plete  user  satisfaction,  protects  rep¬ 
utations,  eliminates  trouble-some 
call-backs.  Why  not  specify  Sarco 
on  your  next  job? 

For  full  information  on  all  Sarco 
products,  write  Sarco  Co.,  Inc., 
Empire  State  Bldg.,  New  York  1. 


SARCO  = 


- - — .f 

I  America's  | 
I  Industrial  Leaders  | 
j  Repeatedly  Order  Sarco  ; 
j  Heating  Specialties  i 

I  Aluminum  Co.  of  America  { 

!  Bethlehem  Steel  Co.  ! 

I  Caterpillar  'IVactor  Co.  • 

{  Ford  Motor  Company  { 

I  Lederle  Laboratories  I 

{  (Div.of  American  CyanamidCo.)  { 

I  United  Aircraft  Corporation  I 

I  U.  S.  Steel  Company  S 

{  Western  Electric  Company  | 

I  2102-S  I 

L - _J 
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When  you  cut  a  hole  in  the  shell  of  a 
pressure  vessel  you  of  course  weaken 
It.  But,  how  much?... or,  to  put  it 
another  way,  how  much  reinforce¬ 
ment  is  necessary  to  make  the  shell 
surrounding  an  opening  as  strong  as 
any  other  part  of  the  shell? 

In  the  old  days  of  low  pressure  and 
over-sizing  that  hadn't  b^n  much  of 
a  problem.  But  when  pressures  began 
to  climb  fast  (about  1913)  it  became 
a  tough  one. 

Taylor  Forge  had  already  begun  to 
relish  problems  like  this;  had  pio¬ 
neered  the  forged  steel  flange;  was 
playing  a  major  part  in  the  develop¬ 
ment  of  Hange  and  piping  standards. 
So  it  isn't  at  all  surprising  that  Taylor 
Forge  again  came  forward  with  the 
solution  —  the  first  seamless  forged 
steel  pressure  vessel  nozzles. 

The  research  and  testing  that  Taylor 
Forge  put  into  designed  pressure 
vessel  outlets  dates  back  to  the  riv¬ 
eted,  sweep  nozzles  that  are  still  giv¬ 
ing  safe,  satisfactory  service.  But  as 
riveting  gave  ground  to  welding,  still 
more  critical  analyses  were  made  to 
determine  the  exact  requirements  of 
nozzles  designed  for  welding. 

I'hese  many  years  of  tests  and 
studies  were  fully  summed  up  in  a 
paper  entitled  "Effects  of  Openings 
in  Pressure  Vessels"  which  was  pre¬ 
sented  by  the  late  J.  Hall  I'aylor  and 
Professor  E.  O.  Waters  at  the  June 
1933  meeting  of  the  ASME.  It  is  still 
authoritative  in  this  field. 

Yes,  a  new  idea  that  is  37  years 
old!  So  thoroughgoing  was  its  first 
development— so  critical  the  steps 
taken  to  maintain  its  leadership— that 
today  Taylor  Forge  Seamless  Nozzles 
and  Welding  Necks  are  the  standards 
of  the  entire  pressure  vessel  and  pip¬ 
ing  industry. 

Ar  episMlc  Ir  riit  stery  of 
Toyler  Forgo  loadorskip  Ir  dosigRod  pipiog 


f.O.  Bo* 

rMit 


YOU  ARE  INVITED! 


ASHVE—BOOTH  10 


Whether  you  need  filters  for  package  air  conditioners 
or  furnaces,  for  general  filtration  or  for  special 
applications  requiring  the  highest  efiBciency  and 
greatest  dirt  capacity,  Farr  Company 
has  aatandard  type  to  fit  the  job— 

^  available  in  steel,  aluminum,  A 

copper,  stainless  and  monel. 


In  F\R-AIR*  filters  you  get  more  media 
per  square  inch  plus  the  famous 

herringbone-crimp  design  that  assures 
greater  dirt  holding  capacity  and  lower 
pressure  loss.  Firmly  packed  media  provides 
even  density  and  assures  uniform 
high  efficiency  over  the 
entire  filter  area. 


Mnmphu 


•Trade  Mark 


Wkat  klRd  of 
coRotructioii? 


Heavy  gauge  filter  frames  and  interlocking 
holding  frames  assure  rigid  filtttr  banks  and 
proper  fit.  Reinforcing  rods  drilled  through 
the  filter  media  make  the  filter  more 
ruggc'd.  Engineered  quality  assures 
longer  servic'e  life. 


How  officient? 


□  S«ml  tfftcltacy  curvas 

□  SaiKl  s  ftrt  risk)  Englntar 


High  efficiency  in  a  filter  is  its  only  real  reason 

for  existence.  FAR-AIR*  filters  consistently  deliver 
superior  performance.  Send  for  your  set  of  efficiency 
curves  which  show  how  the  various  types  of 
FAR- AIR  •  filters  will  perform  for  you. 


Company 
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AIR-COOLED  and 

IVeailte/iUAUe. 

Now  Barkow  brings  you  new  unlimited 
opportunity  with  both,  Air-Cooled  ond 
Water-Cooled  units  for  residential  and 
commercial  air  conditioning'  Sizes  range 
from  two  to  five-ton  copacity  .  .  are 

available  as  self-contained  units  or 
without  plenum  and  blower.  Features 
include  one  and  three  phase  hermetic 
compressors,  counter  flow  cleanable 

YOU  ARE 


WATER-COOLED 
Air  Conditioners 

type  condensers,  aluminum  fin  evaporo 
tors  with  copper  tube  and  capillary 
feed,  specially  designed  expandable 
manifold,  and  new  type  switch  control 
panels  suitable  for  use  with  standard 
thermostats. 

Aug.  G.  BARKOW  Mfg.  Co.,  Inc. 

2230  So  43rd  St  ,  Milwauka*  IS,  Wis 


to  invottigote  tKe  odvonfagei 
of  o  Aorkow  froncHite  ond 
to  intpoct  iho  uniti  in  IHVACE 
AoolK  ^C-37 


CU-5 

Watar  Coolad 


■4. 


CU-3 

Watar  Coolad 


TUffA'Nf  S 


>  ANS 


hiowfts 


mm 


Is  -tKf's 


wai 


YOU  NEED 

WING  FRESH  AIR  SUPPLY  HEATERS 

TAT  HEN  air  is  exhausted  from  paint  |  r  Tife> 

^  ^  spray  booths  or  other  plant  opera-  I  f  § 
tions,  it  must  be  replaced.  If  no  other  I  -»'.  S 
means  are  employed,  it  rushes  back  |  SB !;  ^ 

through  opened  doors  or  windows,  or  e 
seeps  back  through  cracks  and  crev¬ 
ices.  Your  exhaust  fans  can't  work 
properly  or  efficiently  and  your  heat¬ 
ing  system  is  nullified.  WING  FRESH 
AIR  SUPPLY  HEATERS  are  the  answer. 

They  supply  make-up  air  properly 
heated,  they  require  no  expensive 
duct  work  and  the  coils  cannot  freeze, 
regardless  of  weather,  because  full  i 

steam  pressure  is  on  at  all  times.  j  nn 

Write  for  complete  information  *  wwoow 


SUMfSHD 

HKTUUnON 

OF 

NOlizonAi  rm 
w  wwoow 


Wing 


L.  J.  Win§  Mf^.Co 


158  Vr««land  Mills  Road 


Lindsn,  Nsw  Jsrssy 


Faetorimt  atLtad»m,  N.J.  and  htomttnai,  Canada 


0»Af}  IMOUCIKS 
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CA-24 

DYCON 


SELF-CLEANING 

AUTOMATICS 


tynthitic  fiber 
media  of  this  deep-bed  (•') 
unit  filter  affectively  traps 
and  holds  dust  by  Kcumu- 
latsd  static  charge.  Large 
dust-holding  capacity.  Choice 
of  various  media  blankets  to 
provide  degree  of  efficiency 
desired.  Easily  rinsed  for  re¬ 
use-cuts  maintenance  costs. 


Patented  media  design  and 
unique  “soak-then-flush”  k- 
tion  provide  thorough  self¬ 
cleaning.  Ferris-wheel  fea¬ 
ture  eliminates  reversing 
media  to  direction  of  air  flow 
in  back  curtain-no  dust  can 
be  blown  back  Into  clean  air 
stream. 


E-Z-OIL 

AEROSOL  BOMB 


For  simple  fInger-tIp  re- 
olllng  of  viscous-type  unit 
filters  after  washing. 


static  charge.  Large 
dust -holding  capac¬ 
ity.  Choice  of  various 
media  blankets  to 
provide  degree  of 
efficiency  desired. 
Easily  rinsed  for  re¬ 
use-cuts  mainte¬ 
nance  costs. 


E-Z-WASH 


GREASE 


FILTERS 


CONTINENTAL  has  a  “round-the-worid” 
reputation  for  trouble-free  air  filtration 


E-Z-WASH 

UNIT 

FILTERS 


Continental's  pat¬ 
ented  media  assures 
high  efficiency,  assy 
washing,  freedom 
from  clogging,  and 
exceptional  dust- 
L  holding  capacity. 


HEAVY  DUTY 
ENGINE  AIR 
INTAKES 

All  advantages  of 
Continental's  Self- 
Cleanlng  Automatics 
assure  maximum  pro¬ 
tection  with  mini¬ 
mum  maintenance 
cost  and  effort. 


conTinEnTiii 


FILTERS 


nc 
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For  Looks,  Long  Life,  Low  Cost 
Make  it  with  Galvanized  Steel 


Your  nhwt-iiiPtal  joint  have  real  sales  ap|>eal  when 
you  work  with  Bethlehem  galvanized  steel  sheets. 
Those  thousands  of  glenmirig  spangles  gi\  e  a  clean, 
bright  ap|)earanee  that  pleases  the  eye  and  reflects 
your  excellent  workmanship. 

Bethlehem  galvanized  sheets  make  your  duct¬ 
work  long-lasting.  The  tight  coat  of  rust-resisting 
zinc  will  stand  off  the  attacks  of  corrosion  for 
many  years  to  come. 

I.OW  cost  is  another  advantage  of  Bethlehem 
galvanizerl  steel  sheets.  Being  stronger  than  other 
commonly-used  sheet  metals,  galvanized  steel  can 
be  usetl  in  the  lighter,  less  exiMUisive  gages.  Found 


for  pound,  no  other  sheet  motal  can  match  the 
low  cost  of  steel. 

Bethlehem  galvanized  sheets,  including  plain 
and  cop|)er-liearing  as  well  as  Bethcon  continu¬ 
ously  galvanized  sheets,  are  made  from  durable, 
o|ien-hearth  steel,  cold-rolled  uniform  to  gage. 
The\  are  flat,  duc’tilr,  easy  to  work.  They’ll  help 
you  turn  out  a  top-notch  job  that  is  sure  to  please 
the  customer  every  time. 

BKTIII.KHKM  STKKL  COMFWY 

RKTHI.EHEM,  PA. 

On  ih#  Fscifir  ll«lhl»l»rm  |>r«4urt«  ar#  tald  ky 

BalliUliani  Hartllr  i'naal  Steal  (!«r|»arali«n.  Cjrfwari 
Dittrihmtm :  ltelhlab«ni  Steal  Eftpart  (.Wparalian 


Bethlehem  Steel  Sheets 


Ibethlehek^I 
steel 
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Here  are  the  "Big  5  ”  in  Maid -0 -Mist’s  COMPLETE  line  of 
fully  automatic  air  valves  for  hot  water  heating  systems 


NO.  7  AND  NO.  77  AUTO-VENTS 


Accissomis 

AND  RIPAIR 
PARTS 


Self  -  closing,  float  - 
controlled  valve  — 
Non-ferrous  metals 
—  No  air  chamber 
required  —  De¬ 
signed  for  working 
pressures  up  to  75 
lbs. 

◄ 


FOR  VERTICAL  MOUNTING  ONLY 


•  FOR  VENTING 
OVERHEAD  MAINS 
OR  RETURNS 


•  FOR  VENTING 
UNIT  HEATER 


TTT 

vALva  coat 

■•mavakl* 


N*.  7  AUTO- 
VENT  Sit* 
4H''  X  aVk" 
with  I.F. 

f*mal*  con- 
noction. 


No.  77  AUTO- 
VINT 


Sit*  4H"  X 
2V4"  wilh  V,” 
I.P.  f  •  m  o  I  * 
cennaction. 


TIm  Hm  17  la  •! 

Mm* 

M  tlNp  No.  7a 

“»?•  •  rOR  VENTING 

?u  ui?  trapped  mains 

Miu.  AND  CIRCULATING 

KaaOraom  lo  a  fac 

t«p.  Th*  aa«*f*#c-  lines 


fmr.  Th*  aa«'f*#c- 

tiaaa  ar*  maa«  at 

iMu«tra«a4. 


•  FOR  VENTING 
CONVECTORS 


No.  7K 

■ONN9TT  AftttMtVV 

THa  anCira  At* 

Mmaiy  may  l»*  orOaraA 
lap  raalaaamant. 


FOR  HORIZONTAL  MOUNTING  ONLY 


NO.  27 
AUTO-VENT 


No.  27  AUTO-VENT 
Sit*  i“  X  2  Vi"  with  •/*" 
famol*  fid*  connaction. 


Dependable  float-operated  valve — 
Non-ferrous  metals — No  air  cham- 
^  ber  required — For  working  pres- 
'  sures  up  to  50  lbs. 


o  FOR  VENTING 
CONVECTORS 


o  FOR  LIMITED 
SPACE  APPLICATIONS 


NO.  67  AUTO-VENT 

Self-closing,  float-operated — Com¬ 
pact  size — Non-ftrroos  metals — No 
air  chamber  required — For  working 
pressures  up  to  30  lbs. 


FOR  VERTICAL  MOUNTING  ONLY 


•  FOR  VENTING 
CONVECTORS 


N*.  67  AUTO-VENT 
Sit*  3-3/16"  X  Ii/i",  with 
Vt"  I.P.  mol*  connaction. 


•  FOR  VENTING 
BASEBOARD  RADIATION 


• 

SAFI  WAATI 

ACCESSORIES  AND 

REPAIR  PARTS 

N*.  777  VALVt  COIIt 

unit 

pOSssko 

AMIMRLV 

TK«  •ntir*  •onn«lt 
AGMmtoly  m*v  b*  nr* 

tmr  r*pf4c*m*fit 

CJT 

No  7A  CONNCCTOR 

FOR  ftAFI  WAATI 

1  ACCESSORIES  AND  REPAIR  PARTS  I 

No.  777 

VALVt  COAI 
Romovoillo  Mlf-clOOiAf 
unit 

No.  7A 

CONNKCTOA  FOR 
tAFR  WAATt 

(3D 

NO.  72  AUTO-VENT 

Expansion  and  contraction  confined 
to  4  vent  'lots  only — Single  compo¬ 
sition  control  disc — internal  siphon 
tube — No  air  chamber  required — 
Can  be  set  for  manual  or  automatic 
venting. 


FOR  VERTICAL  AND  HORIZONTAL  MOUNTING 


•  FOR  VENTING 
CONVECTORS 


m  \  •  FOR  VENTING 

/  I  STEEL,  COPPER  OR  CAST 

IRON  BASEBOARD 
RADIATION 


No.  72  AUTO-VENT 
Sit*  1  Va"  X  Vt"  with  Vi" 
I.P.  mol*  connaction. 


•  FOR  FREE  STANDING 
RADIATORS 


MAIDOMISTinc 

fM.M'  - 

ATINC^ftCIAlTliS 


AUTOMATIC  HUMIDIFIERS . AUTO>VENTS 

WATER  LINE  CONTROLS  .  HEATING  SPECIALTIES 

MAID-O  - MIST, ini. 

3217  NORTH  PULASKI  ROAD  .  CHICAG0.4I,  ILL. 
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fovnd  In  AitMrIco'f  finm§t  buildlng§  §rom  cooif  io  coos  f 

Available  in  five  typea  with  and  without  automatic  control,  Illinois  systems 
are  suitable  for  schools,  hospitals,  churches,  apartments,  commercial  and 
public  buildings. 

The  famous  Illinois  Selectotherm  System,  with  single  dial  control,  "tunes 
in  with  the  weather”  mild  or  severe,  to  balance  heat  supply  against 
heat  loss  and  supply  an  even  and  constant  warmth  that  is 
exac’tly  right. 

lb  the  architect  and  enginc^er  an  Illinois  Heating  System  means 
lasting  client  satisfaction;  to  the  heating  contractor,  simplicity  and  ^ 

ease  of  installation;  to  the  owner,  a  sound  investment  that  will  pay 
big  dividends  in  c*omfort,  c'onvenience  and  fuel  ei-onomy, 

sura  fo  vi$it  u$  at  Booth$  C-109  and  C-l  10  at 
thm  January  Exposition,  Philadelphia. 


DIVISION  Ol'  AMERICAN  AIR  FILTER  COMPANY,  INC 
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TUBE  TURNS’  pioneering  research  gives  you 

You  ARE  SURE  to  get  the  latest  cost-saving  developments  in  fittings 
and  flanges  when  you  specify  "Tube-Turn”.  Year  after  year  since 
introducing  forged  welding  fittings  in  the  U.  S.,  Tube  Turns  has  con¬ 
sistently  set  the  pace  in  research,  quality  control,  development  of  new 
types,  sizes  and  materials  and  in  piping  engineering. 

This  prtxluct  leadership  represents  another  important  saving  to  you 
when  you  specify  Tube-Turn  Welding  Fittings  and  Flanges.  Order  them 
Jrom  your  nearby  Tube  Turns'  distributor.  This  one  reliable  source  can 
fill  all  your  requirements  promptly  from  the  world’s  most  complete  line. 


Th«  Leading  Manufacturer  of  Welding  Fitting*  and  Flanges 


TUBE  TURNS 

A  Oivitipn  ef  National  Cylinder  Got  Company 

•  IfTtICT  OttICISt  N*«T*rk  •  PhiladtlybU  •  ritltb«r|li  •  CU««l«a4  •  Cbicat*  •  Dtavtr  •  l«t  Aa|*l«( 
{«■  traaciic*  •  Saatll*  •  Atlaata  •  Talta  •  Naailaa  •  Dallas  •  Mitflaa^,  Ttiai 


r. 


Taka  Tara*'  an«inaar- 
inf  bale  OlVit  YOU 
COST-CUniNO  IDIAI. 


‘tt*  and'TUBF-TURN  ’ 
Reg.  U.S.  Pat.  Off. 


LOUISVILLI  1, 
KENTUCKY 
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IManned  as  perfectly  integrated  units— combined  for  the 
highest  in  efficient  performance— these  3  matched  Boiler- 
Burner  Units  represent  the  merged  knowledge,  experi¬ 
ence  and  judgment  of  experts  in  both  boiler  and  burner 
Aelds,  Here,  truly,  are  3  of  the  Anest  Boiler-Burner  Units 
for  high  or  low  pressure  heating— power  and  process 
steam- oil,  gas,  or  oil-gas  combinations.  You  can  be 
sure  of  dependable  performance  from  a  . .. 


rtitrvt^Hpluf^ 

and  high 


Boiler 


■  You  can  be  sure  of  lower  operating  cost 

and  higher  efficiency.  Reserve  IMus  Rating  certi- 
Aet  that  50%  or  more  power  is  built  in  to  provide  for 
piping,  pickup  and  additional  capacity  requirements.  It 
means  ‘‘cruising  speed”  operation  with  extra  reserve 
power  to  take  care  of  emergencies.  It  means  ratings  based 
on  nominal  capacity,  not  maximum  capacity. 


SQUARE  FEET  OF  HEATING  tUR* 
FACE  PER  BOILER  HORSEPOWER  .  .  . 
IN  STRICT  ACCORDANCE  WITH  THE 
PROVED  CODE  OF  THE  STEEL  BOILER  IN¬ 
STITUTE— W%  CERTIFIED  EFFICIENCY. 


Sm  th«M  3  Units  In  th«  Kawana*  axhibit  at  tha  ASH&VE 
ExpoaHlon,  Phitadalphia,  Pannsylvania,  January  24-28, 1055. 


[  AATJl  I 


BOR 


m. 
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Whether  it’s  a  room  air  conditioner,  a  large  package  unit  or  a  huge  factory 
system,  COPELAMETIC  is  your  answer  to  the  question  “Which  refrigeration 
unit  shall  I  recommend  for  the  air  conditioning  system?"  COPELAMETIC 
has  become  the  standard  of  comparison  for  dependability,  ruggedness, 
compactness  and  long  life.  Your  clients  will  appreciate  the 
COPELAMETIC  design  which  eliminates  belts,  seals  and  manual  oiling  .  .  . 

reasons  for  9  out  of  10  service  calls.  Better  yet,  they’ll  appreciate  the 
practical  feature  of  accessibility. 

Air-cooled,  remote  COPELAMETICS  are  built  from  V4  thru  3  HP.  There  are 
also  water-cooled,  remote  units  from  Vj  thru  y'/j  HP.  Self-contained  COPELAMETICS 
are  available  for  all  applications.  Write  for  Condensed  Catalog  C-S2. 


Cutaway  of 
7y,  H.r. 
COKLAMiTIC 
Molor-compraiter 


DEPENDABLE  ^e^EFIIlGERATION 


J  II 


MITEI  eSSUBS 

COPELAND  REFRIGERATION  CORPORATION,  SIDNEY,  OHIO 
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Principles,  Data  and  Procedure 
to  Help  You  Analyze  and  Solve 
industrial  Ventilation  Problems 


PLANT  and 


^  •  \s^- 

rvjgj^  \ 

^  \Scsr- 

•  '^jrS  \tr5r  *• 


CONTENTS 


ObjerlivM  and  tarnrral  (lonaidrralionK  (ihararlrrialirN  <if  Frrr  Air  JrU 


Dynamic  Properties  of  Airbttrne 
f  ^nlaminaats 

Airborne  Dispersion 

(general  Principles  of  l,ocal  Exhaust 

l^al  Exhaust  and  Exterior  Hoods 

ildtntrol  Velocities  and  X-Dislance  for 
Exterior  Hoods 

Air  Flow  Caused  hy  Frapments 
(jinopy  Hoods — Exhaust  for  Hoi 


<>cnrral  Ventilation 

Design  of  Duel  System 

Exhaust  Systems  for  Dust 

Evaluation  and  Control  of  Heal 
Exposures 

Field  (Htservalions  and  Assembly  of 
Design  Data 

IHelbods  of  Moving  Air 


Exhaust  Air  Cleaning 


PROCESS  VENTILATION 


PLANT  and  PROCKSS  VENTILATION,  by  W.  C.  L. 
Hemeon,  contains  new,  original  conceptions  of  ventila* 
tion  principles  and  practice  that  will  enable  you  to  analyze 
and  solve  all  types  of  industrial  ventilation  problems. 
The  author  is  Engineering  Director  of  the  Industrial  Hy¬ 
giene  Foundation,  and  is  thus  eminently  qualified  to  pre¬ 
sent  this  subject  in  a  clear  and  comprehensive  manner. 
His  book  difllers  from  others  on  ventilation  in  that  empha¬ 
sis  is  placed  on  the  estimating  of  ventilation  quantities  re¬ 
quired  in  various  industrial  applications,  while  the  subject 
of  duct  design,  a  well  understood  technique,  has  lieen 
simplified  by  condensation  of  design  data. 

PLANT  and  PROCESS  VENTILATION  provides  you 
wKh  design  factors  and  data  that  can  be  applied  to  any 
situation.  Principles  are  clearly  set  forth  and  lead  logically 
to  rules  of  procedure.  Those  principles  which  apply  to 
exterior  hoods  and  booths  are  extended  to  cover  all  venti¬ 
lation  and  material  transport  situations.  By  the  simple 
observation  of  a  process,  you  can  now  estimate  accurately 
the  exhaust  requirements  of  any  cold,  multi-directional 
process;  and,  with  the  necessary  field  data,  refer  to  tables 
which  summarize  exhaust  requirements  for  such  a  situa¬ 
tion. 


Presented  for  the  first  time  is  a  theory  for  estimating 
air  flow  induced  by  motion  of  solid  particles;  for  example, 
by  falling  motion,  as  in  the  handling  of  bulk  materials. 
New  principles  derived  by  the  author  are  found  in  the 
chapter  on  canopy  hoods  and  exhaust  for  hot  processes. 
The  author  presents  a  simplified  method,  easy  to  apply, 
for  the  design  of  air  injectors,  an.d  a  new  development 
in  connection  with  the  design  of  natural  draft  ducts  to 
carry  away  contaminated  hot  air  and  gases  from  canopy 
hoods  and  the  like.  Also  treated  is  the  problem  of  venti¬ 
lating  large  mill  buildings  that  house  processes  releasing 
massive  quantities  of  heat.  A  complete  analysis  of  the 
behavior  of  roof  ventilators  and  air  currents  within  a 
building  is  presented  so  that  the  plant  engineer  can  ana¬ 
lyze  a  particular  problem  and  explain  the  frequently 
anomalous  behavior  of  large-scale  ventilation  currents. 

If  you  are  an  engineer,  a  contractor,  or  a  student  in¬ 
terested  in  industrial  ventilation,  here  is  a  book  that  is 
a  must  for  your  technical  library.  PLANT  and  PROCESS 
VENTILATION  will  serve  you  well  as  a  valuable,  com¬ 
prehensive,  time-saving  reference  hook  on  all  your  indus¬ 
trial  ventilation  problems. 


448  Pages  :>y.uu  172  illustrations 

Postpoid  in  U.S. 

In  Canodo  or  overseas,  $10.00 

Send  for  your  ropy  of  PLANT  and  PROC^ESS  VENTILATION  tmlay. 
Just  mail  the  Order  Form  below  and  it  will  be  sent  to  you  postpaid 
immediately.  If  you  wish,  you  may  examine  it  under  our  Five  Day 
Free  Inspection  Plan,  paying  only  after  you  have  decidefl  if  you  want 
to  keep  it. 


THE  INOUSTtlAL  PRESS,  141  Lafayette  St..  New  Yorh  13.  N.  Y. 

Pleat*  tend  me,  potfpeid,  PLANT  end  PROCESS  VENTILATION. 

Checli  method  of  payment: 

□  I  enclot*  check  or  money  order  tor  $9.00,  cov*rin9  payment  in  lull  ($10.00  for  Canadian  or  over- 
teat  orders) 

O  I  enclot*  1/3  down  payment,  end  will  pay  balance  In  two  monthly  inttellmentt. 

O  Send  book  postpaid.  I  will  pay  within  five  days  it  I  decide  to  keep  it.  (This  otter  yood  in  United 
States  only) 

Nam*  Pottion  . , . 

Company  . 

Street  end  No.  . 

City  .  Zone  ...  State 

Home  Address  . . 

ACHV-l/SS 


We  ha  ve  i 9SS*s  ttM0M  opportunity 
tor  uou.  Mr,  Dealers** 


"Airtemp  has  just  r«»niplet«l  its  20th  year  of  proftress 
in  air  conditioning.  And  now,  entering  1955,  the 
opportunity  for  air  conditioning  dealers  to  progress 
with  lit  it  greater  than  ever  before,  liecaute: 

Most  people  know  the  Airtemp  name,  assiM-iate  it  with 
engineering  leadership,  have  confidence  in  the  products 
which  carry  it.  (Airtemp  is  the  name  that  will  make 
your  selling  job  easier  in  1955!) 

Our  Packaged  Air  f^nditioners  are  the  best  value  in 
the  industry.  This  it  due  to  better  tooling  and  im¬ 
proved  manufacturing  methods,  yet  quality  it  to  the 
same  standards  as  liefore.  This  is  proveil  hy  our  recent 
reduction  in  the  cost  of  the  five-year  warranty  charge, 
which  includes  freight  and  labor. 

We  make  waterless  air  cooleii  air  conditioners  in  2,  3, 
5,  and  7H  h.p.  sizes.  They  have  been  proved  in  many 


thou  ands  of  installations.  The  Airtemp  compressor 
has  demonstrated  its  ability  to  stand  up  under  high 
head  pressures.  So,  with  Airtemp.  you  can  sell 
anywhere;  no  need  to  worry  alMuit  condensing  water. 

Sound  like  your  RIG  opportunity  for  bigger  profits  in 
195.5?  Then  drop  me  a  line  tislay!  I  will  personally 
see  that  you  get  all  of  the  facts  and  figures— 


^  j.  r.  KNorr 

VICf  PIfSIDfNT  IN  CHAICE  OF  SALES 


reach  a  new 
with  YARWAY 


cone  spray 

Most  popular  design  for  cooling,  recooling,  wash* 
ing,  nnsing,  air  conditioning,  drying  and  other 
spraying  operations  in  industrial  and  processing 
work  and  in  power  plants. 

Non-clog  involute  design  has  no  internal  parts 
(vanes  or  deflecting  plates)  on  which  foreign 
particles  can  collect.  Special  contour  of  nozzle 
body  guides  flow  with  minimum  loss  of  energy 


towards  discharge  opening,  where  liquid  attains 
maximum  velocity  and  leaves  nozzle  in  a  fine 
hollow-cone  spray. 

Avoilobl*  in  Him*  typas: 

Sor-ftock  bronz*  (shown)  for  Sno  tproy 

Sizos  V^"  ond  molo  or  fomolo  connoction 
Copocitios  up  to  3  gpm;  prouurot  30  to  50  psi 

Cost  bronzo  Typo  I  (shown)  for  air  conditioning  and  small 
rocooling  systoms 

Fivo  sizos,  to  1V4** 

Copocitios  up  to  40  gpmj  prossuros  7  to  25  psi 

Cost  bronzo  Typo  C  (not  shown)  for  spray  pond  sorvico 
Sizos  2"  and  2  Vi” 

Copocitios  up  to  110  gpffl(  prossuros  7  to  15  psi 

Write  for  Yarway  Spray  Nozzle  Book  N-617; 
it  gives  capacities,  dimensions  and  application 
information. 


fan  spray 


Preferred  for  many  washing  and  cooling  opera¬ 
tions.  Non-clog  design,  delivers  flat  fan-shiaped 
sheet  of  spray  with  slicing  action  particularly 
desirable  for  surface  washing. 

Thin  sheet  of  spray  is  discharged  forward  30° 
from  the  vertical,  spreading  in  fan  shape  up  to 
140°,  depending  on  operating  pressure. 

Made  of  bronze,  steel  or  other  bar-stock  metals, 
male  thread,  six  sizes  to  1”,  capacities  up  to 
7  gpm,  pressures  up  to  M  psi. 

Write  for  Yarway  Spray  Nozzle  Book  N-617. 

YARNALL-WARING  COMPANY 

104  HsnaaM  Avsmm,  PliMs4slpMa  It,  Pa. 
MUMCN  omcis  m  p«ncipal  cmis 


in  spraying  efficiency 
rion-clog  nozzles 
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Random  Thoughts  from  a  Filter  Engineer 

by  Nv,d  Ijiimprecht 

•  NIW  IDEA  IN  WASHING  ELECTROSTATIC  PRECIPITATORS 

•  DO  AUTOMATIC  SELF-CLEANING  FILTERS  REALLY  STAY  CLEAN? 

•  IT  TRUE  WHAT  THEY  SAY  ABOUT  "SELF-CHARGING 
ELECTROSTATIC*  AIR  FILTERS? 


NEW  IDEA  IN  WASHING 
ELECTROSTATIC  PRECIPITATORS 

lliey  say  there’s  nothing  new  under  the  sun.  But  we 
think  that  occasionally  someone  does  come  up  with 
a  new  wrinkle.  To  wit,  our  washers  for  electrostatic 
precipitators. 

In  designing  them,  two  problems  loomed  up  big. 
How  to  design  a  washer  that  would  take  up  the  least 
space.  And  how  to  concentrate  the  available  water  pres¬ 
sure  to  get  the  greatest  effiriency.  We  think  we’ve 
licked  both  problems  in  Air-Maze  automatic  and 
semi-automatic  washers  for  the 
Electromaze. 

First,  the  moving  headers  arc 
l(x:ated  underneath  the  precipi¬ 
tator  instead  of  in  front  of  or 
behind  it.  Only  a  few  inches  in 
height  are  used  and  none  in 
depth.  And  because  the  headers  mmi«  su^mHy  u-nb  trmi 
are  smaller,  extending  only  the 

depth  of  the  unit,  the  water  pressure  exerts  more  wash¬ 
ing  force.  With  this  arrangement,  the  water  washes 
two  ways— both  going  up  and  coming  down.  None  of 
the  water  or  adhesive  spray  is  wasted  by  going  into 
the  front  of  or  back  of  the  duct. 

DO  AUTOMATIC  SELF-CLEANING 
FILTERS  REALLY  STAY  CLEAN? 

We  can’t  give  a  run-down  on  the  whole  automatic  filter 
industry  but  we  can  report  on  Automaze,  our  auto¬ 
matic  self-cleaning  air  filter.  It  does  stay  clean,  really 
clean!  We’ve  made  numerous  checks  of  actual  instal¬ 
lations,  to  be  sure.  The  results  were  always  the  same. 

After  months  of  operation  in  the  dirtiest 
Ifxrations,  the  individual  panels  were  re¬ 
moved  and  they  looked  almost  the  same 
as  they  did  the  day  they  were  made. 

The  secret,  of  course,  is  Air-Maze’s  ex¬ 
clusive  ”pulse-type”  action.  Each  filter 
panel  in  the  revolving  curtain  is  submerged 
in  the  cleaning  tank  and  vigorously  agitated 
6  or  more  times  by  a  compressed  air  drive. 
In  this  way,  each  panel  is  thoroughly 
Atunmsze  cleaned  and  recharged  with  adhesive.  If 


you’re  interested,  why  not  let  us  send  you  our  catalog, 
telling  the  complete  Automaze  story 

IS  I  -  TRUE  WHAT  THEY  SAY  ABOUT 
"SELF-CHA  ‘9ING  ELECTROSTATIC*  AIR  FILTERS? 

We  decided  to  find  out,  once  and  for  all,  just  how  well 
a  "self-charging  electrostatic’’  filter  would  perform. 
They  had  talked  a  good  filtering  job  and  the  "self- 
charging"  idea  certainly  sounded  intriguing.  But  could 
their  performance  match  their  claims.’  We  decided 
to  find  out.  So  we  bought  three  different  brands  to 
see  how  they  ticked. 

First,  we  borrowed  a  voltmeter  so  sensitive  that  it 
registers  when  you  scratch  your  hair  20  feet  away, 
and  we  tried  to  get  a  reading  from  the  filters.  No  suc¬ 
cess.  We  couldn’t  get  the  needle  to  move,  even  when 
passing  air  through  the  "filters". 

But,  since  performance  is  proof  of  the  pudding,  we 
tested  one  of  them  with  the  National  Bureau  of 
Standards  Discoloration  Method,  using  outside  air— 
the  test  normally  used  for  electro¬ 
static  filters  by  the  U.  S.  Govern¬ 
ment.  We  have  a  dual-duct  test 
set-up  and  placed  one  of  our  Elec¬ 
tromaze*  electrostatic  precipita¬ 
tors  in  one  duct  and  the  "self- 
charging"  panel  in  the  other  so 
the  test  could  be  made  simul¬ 
taneously.  The  Electromaze  filter 
was  93.8%  efficient;  the  "self-charging”  filter  was 
only  10.7%  efficient. 

We  want  to  be  open-minded  about  "self-charging” 
filters  but,  on  the  evidence  so  far,  we  have  to  question 
whether  they  live  up  to  their  claims.  'The  Air-Maze 
Corporation,  250(M)  Miles  Avenue,  Cleveland  28,  Ohio. 

*Thit  unit  utn  10,000  D.C.  voliagc- 


The  Filter  Engineers 

All  rilTilS  •  SIliNCilS  •  SIAIK  AlliSTilS 
IIOUID  FIlTilS  •  OIL  SIPAIATOIS  •  OlEASi  FIlTilS 
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installed  in  a 
matter  of  minutes 

wif/l  ^ 


Fattening  overhead  inttallation  even  in 
cramped  conduit  tunnels  easy  for  nevr 
Drive-it  320. 


Air  CondWoning  on  Iho  now  Hotol  Algiort  In 
Miami,  Ho.,  wot  tpoodod  by  wto  of  Drivo>it 
Fottoning  Tool*. 


Drive  pint  are  Underwriters' 
Laboratories  approved. 


Controlled  Power.  First  and  only  tool 
which  requires  but  one  standard  power 
load  regardless  of  penetration  desired. 
No  need  to  buy  and  stock  various 
strength  power  loads. 


Snap  open  action  results  in  the  fastest  operating 
tool  on  the  market.  Easiest  method  to  toad  and 
eject  cartridges  under  any  condition. 


Throo-woy  Sofoty.  Cannot  be  dis¬ 
charged  accidentally,  due  to  the  push 
end  turn  firing  sequence.  This,  plus  the 
large,  swivel  safety  pad.  makes  DRIVE-IT 
triple  safe. 


POWDER  POWER  TOOL  CORP. 

0ept.2,7S26  S.W.  Macadam  Ave..  Portland  1,  Ore. 

Canada:  Ammo  Powor  Tool  Co.,  lid. 
k  735  Iroodwoy,  Voncovvor,  1.  C. 

P  Q  Please  send  FREE  catalogue  and  literature. 
^  Q  I  want  a  FREE  demonstration  of  DRfVE-/T. 


More  fastenings  per  hour  with  this  speedy 
way  of  loading  and  eiesting  cartridges. 


Name. 


Street. 


POWDER-ACTUAHO  TOOL 
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Sttia  Positive  Clog- 
Proof  Sewoge  Handling 


FLUSH -KLEIN  Sewage 
E|ector-TYPE  "S” 

The  Flush-Klecn  Sewage  Ejector  can’t 
clog  because  only  liquid  is  handled  by  the 
impeller.  Coarse  matter  is  strained  out, 
then  backwashed  from  the  strainer  into 
discharge  pipes.  No  strainer  baskets  to 
clean,  no  repairs  due  to  clogging,  no  foul 
basins  because  solids  never  reach  the  wet 
basin.  Besides  being  easier  to  maintain, 
Flush-Kleens  last  longer  and  require  less 
power.  Write  for  details  in  Bulletin  122C. 
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DKHEX  COIDO-VAI  lETiRi  UIE 
VAliVM  AID  ROILER  FEED  DIIIF 

low  inlet — no  close  clearances — no  ex- 
pensive  maintenance  —  no  vacuum  on 
stuffing  box  results  in  full  air  handling 
capacity  applied  to  system — for  vacuum  ** 
heating  systems,  pressures  to  40  psi.,  ca¬ 
pacities  2,500  to  150,000.  See.  Bulletin 
270.  ** 


in  CHICAGO  PUMPS 


mean  longer, 
better 

performance - 
lower  cost 
operation  and 
installation 


For  over  45  years  Chicago  Pump  Company  has 
specialized  in  manufacturing  pumps  specifically 
for  service  in  plumbing,  heating  and  air  con¬ 
ditioning  systems. 

Architects,  engineers  and  contractors  i.ssure 
(building  owners  of  reliable,  long  life  service  by 
'  using  Chicago  Pumps. 


accurately  machined  and  fitted  revolving  parts  in  care¬ 
fully  cast  casing.  Have  proved  reliable  for  house  pump, 
circulating  and  bm^ster  service.  See  Rulletin  101. 


9  The  Chicago  line  includes  centrifugal  pumps 
w  for  hot  and  chilled  water  circulating,  con- 
ip  densation  and  vacuum  heating,  air  condition- 
ing,  pneumatic  water  systems,  booster  sys- 
terns,  cooling  towers,  drainage  and  sewage 
disposal.  For  details,  write  for  Bulletin  25, 


low  inlet — no  elaborate  founda¬ 
tion  needed  for  installation — for 
systems  to  lO.fKX)  EDR  and  10- 
30  psi.  .Sc*e  Bulletin  245. 


compact,  smooth  running, 
quiet — ceramic  faced  seal  is 
highly  resistant  to  wear  -for 
circulating  and  booster  ser¬ 
vice.  Heads  from  10  to  190 
feet,  capacities  from  5  to  400 
gpm.  Bulletins  107  and  108. 


SURE-RETURN  COHDERSAYION 
RUMP  ARD  REPEIVER 

low  inlet — positive  head  on  suction — no  fric¬ 
tion  in  manifold  between  pump  and  receiver 
— handles  extremely  hot  condensate  without 
steam  binding — for  systems  to  75.(KK)  EDR 
and  low  or  medium  pressures.  See  Bulletin 
250. 


ipPlIir  flfifoed  ond  CS 

PUMP  DIP. 
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The  Carnegie  Endowment 
International  Center 

United  Nations  Plaza,  New  York. 
ArchHacta:  Harrison  &  Abramovitz; 
M«ctMiiiic«l  Syska  &  Henn- 

essy;  Oanaral  C«n»r«ci*rtt  Caldwell- 
Wingate  Co.;  Haating  A  Air  CanAHianing 
Caniractart;  J.  L.  Murphy,  Inc. 


How  to  air  condition  an  11-story  building 

thafi  only  10  stories  toll 


There  is  a  trend  toward  lower  ceiling  heights,  to 
reduce  building  costs  and  make  rooms  look  “friend¬ 
lier."  Following  this  movement,  the  Carnegie  Endow¬ 
ment  International  Center  has  low  9-foot  ceilings.  As  a 
result  the  11-story  building  was  fitted  in  a  normal  10- 
story  building  shell. 

Low  ceilings,  however,  create  air  conditioning  prob¬ 
lems.  They  cannot  be  furred  down  to  hide  the  ductwork 
necessary  for  most  air  conditioning  systems.  But,  the 
American-Standard  Remotaire  system  does  not  require 
bulky  ducts.  One  pipe  carries  chilled  or  hot  water  from 
a  centrally  located  plant  to  each  individually  controlled 
Remotaire  unit  in  the  building. 

Remotaire  units  condition  the  air  through  4-row  coils, 
and  circulate  it  through  the*  room.  They  filter  and  blend 
room  air  and  fresh  air. 

Remotaire  units  come  in  200,  400  and  600  cfm  capaci¬ 
ties.  They  can  be  recessed  in  the  wall,  either  completely 


or  partially,  or  left  free-standing.  Handsome  steel  jack¬ 
ets  can  be  painted  if  desired. 

Installation  and  maintenance  of  Remotaire  units  is 
easy.  Plenty  of  wrench  space  is  provided  to  make  pipe 
connections.  Motor  and  fan  assemblies  can  be  removed 
as  a  unit.  Coils  can  be  reversed  for  left  or  right-hand 
connection. 

For  more  information  about  Remotaire  send  for  de¬ 
scriptive  literature  .  .  .  Form  417.  American  Radiator  A 
Standard  Sanitary  Corp.,  Dept.  HV-15.  Pittsburgh  30,  Pa. 


Americaim  -c^taitdard 

WATER  HEATING-COOLING  SYSTEMS 


Serving  kerne  and  industry :  MKMCM  SUMUl  •  ISmCU  MHa  •  CMKI  Un  I  «U  TU  •  HTMT  tWTMU  •  inUKt  NUU  •  NS  UCaiSKM  •  IIMUM  tB  CIWITIWm 
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Vm  art  liivilttf 
la  a«r  Booth  247 
12lh  InltrnalloMl 
Hiatini  B  VtolllaliM 
Capoaitioii 

Cooiaiortlal  MHitHOi 
fhlla4tl*hia,  Ba. 
ianiiary  24th  ta  28th 


Why  EBKO  Prefabricated  Insulated  Pipin9  Systems  should  be 
selected  for  underground  and  overhead  distribution  of  steam, 
condensate  return,  hot  and  chilled  water. 


EBKO  is  designed  and  constructed  of  quality  materials  having 
proven  their  stability  and  reliability  for  many,  many  years.  The 
trial  and  error  stage  is  long  past. 

Because  EBKO  has  positively  proven  itself  with  years  of  actual 
physical  experience,  theoretical  ideas  play  no  part  in  its  con¬ 
struction.  EBKO  Piping  Systems  are  guaranteed  for  these  rea¬ 
sons  —  Time  Tested  and  Test  Proven  —  the  magic  phrase  to  a 
successful  installation  with  the  highest  performance  character¬ 
istics  obtainable. 


EBKO  assures  satisfaction  and  security.  EBKO  has  established  a 
reference  of  successful  installations  throughout  the  country  only 
by  supplying  the  industry  with  a  quality  product  with  such  fea¬ 
tures  as  permanency,  maintenance  free  operation,  and  high 
efficiencies. 


The  insulated  prefabricated  piping  system  is  only  one  of  the 
many  popular  systems  manufactured  by  EBKO. 


facturer  has  the  ability  and  the  organization  to  provide 
immediate  repair  parts  and  service,  when  and  where 
they’re  needed. 

The  Waener  Type  RK  Capacitor-start  induction  motor 
meets  these  requirements  and  offers  the  additional 
advantages  shown  above.  That’s  why  the  RK  is  6rst 
choice  of  many  leading  manufacturers  of  machines 
and  equipment  that  ref|uire  singlephase  motors  in 
fractional  or  integral  ratings  up  through  9  hp. 

Your  nearby  Wagner  engineer  can  help  you  select  the 
right  motor  for  your  application.  Call  the  nearest  of 
our  32  branch  offices,  or  write  us. 

'  I  ELECTIIC  MOTOIS 


A  lot  depends  on  the  motor  vou  specify  to  power  )’our 
product.  The  selection  of  a  Wagner  Motor  will  assure: 

Customer  Accoptonco  that  results  from  the  recognition 
of  a  motor  built  by  a  manufacturer  with  a  proven 
reputation  for  quality  motors  . . . 

Customer  Setisfectien  that  results  from  uniform 
trouble-free  performance  and  long-life  operation  . . . 

Customer  Service  possible  only  when  the  motor  manu¬ 


AUTOMOTIVE 
HAKE  SVSTEMS- 
AIK  AND  HYOIAUIIC 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 
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AMAZmS  HEW  4  WAr  WATER  SAVERS 
WITH  All  COPPER  WATER  SURFACES.. 


ALL  COWWtW  tVAWOWATIVt  COPOOtNSlK  COIL 


comw  DtCK  fOW  COOLING  TOWIW 


1 

r  r 

[* 

L  -- 

''~Ti  rfnii  R 

r 

1 

■  1 
1 

.  •,  1 

■1 

You'll  find  FLEXMIITY  in  lh«««  Buth  Wolor  Sovurt,  n«v«r  b«for*  ovoilalil*. 


YOU  SELECT 


And  Buih  FLEXIftUITY  •noblat  you  to  maintain  a  compimlm  ttoch,  wilbaut  boing 
burd«n«d  with  aiicattiv*  invanlory.  Buih  Mandardiiation  mak««  tbit  potiibla. 


•««.,.Fi«  IvopTotiv.  C.nd.n..r  Call  I  TMISf  COMBINATION  FOSSIBIIITIIS I 

(All  Cmppt)  or  Copgar  D«cli  Coaling  I  ^  Cooling  Towor  (with  oxcknivo  Coppor  Docking)  con  bo  utod  wilb  oitbor 

Towor  wHb  Propollof  Fon  or  Blowor  Fon.  I  Propollor  Fon  or  Blowor  Fon. 

I  A  modorn  Evoporalivo  Condontor  by  timply  roplacing  tbo  Coppor  Docking 

I  wilb  Buih'i  ORclutivo  Innor-Fin  coil. 


Cooling  Towor  or  Evoporotivo  Condontor,  you'll  bo  complololy  otloundod 
by  tbo  compact  tiro. 


Soo  for  yourtolf  and  bo  convincod,  by  taking  a  look  at  Butb  Booth  No.  250  at  tbo 
Inlomational  Hooting  and  Vonliloling  Enpotilion  in  Pbilodolphia,  Jonuory  24  to  28. 


BUSH  MANUFACTURIHG  COMPAHY 

WEST  HARTFORD  10,  COHHECTICUT 
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In 


ratim  at  the  ASHVE  Air  Conditioning 

The  300-ton  Trane 
^  only  hermetic 


See  II  at  the  Trane  **House  of 
Weather  Magic”  Display  -  fea¬ 
turing  the  natlon*8  most  com¬ 
plete  line  of  Air  Conditioning, 
Heating,  Ventilating  and  Heat 
Transfer  Equipment! 


Exposition!  January  24-28,  convention  hall,  Philadelphia. 


CenTr aV ac  -  the  industry’s 
centrifugal  compressor! 


Only  Trane  offers  you  matched  products  in  all  four 
fields:  (1)  air  conditioning,  (2)  heating,  (3)  ventilat¬ 
ing,  (4)  heat  transfer. 

Trane  products  are  designed  and  built  for  use  to¬ 
gether.  And  that  means  greater  “system”  dependa¬ 
bility  .  . .  year  after  year. 

Make  Trane  your  one  source  of  supply.  Concen¬ 
trate  responsibility — simplify  procurement. 

Contact  your  nearby  Trane  Sales  Office,  or  write 
Trane,  La  Crosse,  Wisconsin. 


Here’s  what  you’ll  see  at  the 
Trane  ’’House  of  Weather  Magic' 
operating  display 


^  TRANE  CENTRAVACI  300-ton  hermetic  centrifugal 
compressor  that  meets  smaller  load  requirements  by 
automatically  throttling  down  to  as  low  as  10%  of 
rated  cafHuity. 

NEW  UNITRANEI  UniTrane  room  air  conditioners 
in  operation!  New  combination  water  volume  and 
motor  speed  controls  .  .  .  new  reversible  coil  and 
drain  pans  .  .  .  new  accessibility.  And  new,  modern 
cabinets,  more  compact  than  ever! 

if  MULTIZONE  CLIMATE  CHANGER.  Heating  or  cool¬ 
ing  for  one  to  six  zones  from  this  one  Trane  unit. 
Operate  it  yourself. 

if  KB  UNIT  VENTILATOR  1 5)ee  how  the  revolutionary 
new  Kinetic  Barrier  Action  stops  drafts  before  they 
start  by  blanketing  .walls  of  glass  with  a  forced  up¬ 
ward  flow  of  tempered  air.  New  28*  model  in  operation. 

if  UNIT  HEATERS  I  Horizontal  and  projection  models 
. . .  featuring  Trane’s  exclusive  Louver  Diffusers  for 
complete  control  of  heat  distribution  piattems. 

if  COLD  GENERATOR  I  See  it  operating  with  a  Trane 
Climate  Changer.  And  be  sure  to  see  the  unique  com¬ 
pressor  servicing  display  demonstrating  Trane’s  tn- 
terchangeability  of  parts! 

if  NEW  DELTA-FLO  COILI  Special  demonstration 
proves  greater  efficieircy  of  tne  new  Delta-Flo  Fin. 

if  TRANE  RADIATION  LINEI  Featuring  the  new  Wall 
Line  Convector. 


See  you  at  the  show! 


One  source,  one  responsibility  for: 

Air  Conditioning  •  Heating  •  Ventilating 
Heat  Transfer  Equipment 

Tka  Tran*  Compatiy,  La  Crotf,  Wk.  •  Eaitoni  Mff.  DIv,  Scranton,  fa. 
Trona  Ca.  of  Canada,  Ltd,  Toronto  •  90  U.  S.  and  1 5  Canadian  0#lcat 


IN  FACTOIIiS 


SHIK 

Wh«r«««r  Steam  it  Um<I 


Typ*  "S"  Tharmostotic 
Tamparatura  Rag  ulator 

for  automalirolly  rrKuUting  ihr 
flow  of  liquid  or  tiram  ihrouich 
a  valve  ...  in  a  dairy,  for 
ample,  which  it  illutlratrd  above. 


Lawler’a  “Performanre-Tealed”  deaign  combiner  pioneering  exper¬ 
ience  with  engineering  leadership.  The  uae  of  apecially  chosen  metals 
assure  YOUR  customers  years  of  positive,  accurate  temperature 
control  with  lowest  maintenance  cost  .  .  .  the  best  insurance  YOUR 
RE!*UTATION  can  have. 


Parformanca  Tastad"  for  Longar  Ufa 


of  Thermostatic  Controls 


LAWLER  AUTOMATIC  CONTROLS/  INC.  453  North  MacQuattan  Parkway,  Mount  Varnon,  N.  Y. 
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New  ^VACKAGED” 
Double-Flow*  Aquatowers 

cohmLoJv  -foi  a  CLOCI^ 


Th0  Marley  Company 

Kansas  City,  Missouri 


To  be  shown  in  Booth  325  at  the  International  Heating  and  Ventilating  Exposition 


From  now  on,  you  can  nicunure  itiHtallation  time  of  intermediate 
capacity  cooling  towern  in  hours  —  not  days!  The  eecret  to  this 
saving  of  time  and  money  i»  Marley ’s  new  ‘‘packaged”  Douhle-Flow 
Aqualower,  available  in  a  range  of  sizes  for  refrigeration,  air  condition* 
ing  and  industrial  service. 

Packaged  steel  Double-Flow  Arpiatowers  are  delivered  to  the  job  in 
three  basic  sections,  each  completely  pre-assembled  at  the  factory.  At  the 
tower  site,  these  three  sections  can  he  easily  hoisted  and  (fuickly  bolted 
together  with  a  minimum  of  labor  and  e(|iii|>ment.  Simplified  piping  and 
grillage  also  help  cut  erection  cost  to  a  fraction  of  the  normal  installation 
expense  for  towers  of  like  capacity. 

Marley ‘s  unique  new  towers  offer  every  operation  economy  of  larger  Double* 
Flow  Aquatowers,  every  installation  economy  of  packaged  Marley  Aquatowers. 
For  complete  data  on  design,  construction,  engineering  and  performance,  just  call 
your  Marley  Application  Kiigiiu'cr  in  any  of  5.>  cities. 
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INTERNATIONAL  EXPOSITION  I 


Booths  22  &  24 


all  new  American  Blower  products  for 
heating,  ventilating,  air  conditioning! 


the  American  Blower  Exhibit  at  the 
International  Heating  and  Ventilating 
Exposition  at  Commercial  Museum, 
Philadelphia,  January  24th  through  the 
28th,  19551 


S*rp$Mg  Aomt  mmd  indmttry’, 

m  •  mmtm  rmu  •  cmci  un  s  mu  nu  •  mNn 
mm  MUM  •  MS  iUMMu  •  mmm  m  cmmwiit 
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3  Big  Reasons  Why 


1.  GILSULATE— Elasy  to  install 

— Just  pour  it  on,  tamp  it  down 
and  backfill.  Run  heat  through  the 
pipes  (up  to  620°F’'). .  .and  the  job 
is  completed.  No  need  to  remove 
rocks  from  backfill ;  no  problems  of 
cramped  space  or  multiple  piping. 


more  and  more  hot  underground  pipe  gets  insulated 


2.  GILSULATE-Cost  Less  per 
Installed  Linear  Foot— No  skilled 
labor  needed.. .requires  no  me¬ 
chanical  sheaths,  special  protec¬ 
tive  devices,  or  costly  installation 
procedures. 


with  new  modern  triple-zone  GILSULATE* 


ZONE  1  Omm. 

tic 

pij^e  •»?!•«•.  Tlili  Zeae  U 
w«ter|ir*#l  •  iKermal 


j  ZONE  2  Sintered  lane 

pravi^es  •ncellant  ttiarmal 

tmwiMlM  vndw  wm  t  *rf  Kl't, 

canditlanr  Zane  Z  It  alta 

ZONE  3  UacaatalMatarf 

OliSULATI  yafrtdat  gravida  ' 
aacaHanf  tKarmal  Inwlartaa 
mmd  m  li%li  laMl  tarryiiif  t«-  ^ 


LSULATE 


The  Triple-Zone  Insulation 
For  Lifetime  Prote(;tion 
Ok  Hot  Underground  Pipes 


AMERICAN  OllSONITE  COMPANY,  SALT  LAKE  CITY,  UTAH 
AKIiat*  of  Sorbor  Oil  Corporation  and  Standard  Oil  Company  of  California 
DUfribwIors  in  principal  citioi  of  Unifod  Slolot  and  Canada 


(D 


3.  G I  LSULATE- Delivers  Per¬ 
manent  Triple-Zone  Protection— 

Three  tough,  massive  circular 
sheaths  completely  and  perma¬ 
nently  protect  the  pipe,  cut  heat 
loss  down  to  8%  to  11%  of  bare 
buried  pipe.  Triple-zone  protects 
against  all  buried  line  corrosion 
conditions:  water,  roots,  acid,  al¬ 
kalis,  bacteria,  etc. 

Fill  in  crmpon  for  complete  detailM, 


Amorkan  OiUonita  Company 
134  WmI  Sroodway 
Salt  Loko  City,  Utah 

Plooio  tond  mo  furthor  informolion  on  GILSUIATE 
NAME 


TITIB 

COMPANY 

ADDRESS 


HV 
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See  what  KODY 
In  the  backroom 
has— VISIT  .  .  . 

BOOTH 


Follow  the  big 
red  arrow  on  the 
back  wall — VISIT  .  . 

BOOTH 


International 
Heating  &  Ventilating 
Exposition 


International 
Heating  &  Ventilating 
Exposition 


•iSiCTio  uruAiT  xoor  fans 


•isicno  Dua  fans 


•ISICTIO  NOOOIO  ROOF  FANS 


TOP  QUALITY 


PLUS 


AXIAl  Flow  IMPSlUttS 


EFFICIENCY 

PLUS 

ECONOMY 

EQUALS... 

.  .  .  Hi*  tucMtiful  formula,  built 
into  all  KODY  INDUSTRIAL  FANS,  which  odds  up  to  your  an»w*r 
for  any  of  th*  following  air  handling  applications; 

HIGH  TIMMRATURI  •  CORROSIVI  RISISTANCI 
FUMI,  VAPOR  and  ODOR  CONTROL 
VINTIIATION  •  INDUSTRIAL  PROCISSINO 
HIATINO,  COOLING  and  DRYING 
FORCID  and  INDUCID  DRAH 

Another  PLUS  foatur*  li  th*  KODY  AXIAL  FLOW  IMPELLERS 
sp*ciflcally  d*«ign*d  for  air  handling  applications,  with  th*  lat*st 
improvod,  wid*,  warp*d,  airfoil  soctions.  Thos*  impollors  or* 
on*  pi*c*  castings  of  high  ylold  strongth  aluminum  alloy,  stain- 
loss  tl**l,  monol  or  broni*.  All  impollors  or*  oquippod  with  split- 
taporod  comprossion  bushings  for  o  positiv*  damp  fit  to  th* 
driv*  shaft. 

KODY  ilSECTED  FANS  ar*  particularly  woll  suitod  for  many 
air  handling  probloms  of  th*  procossing  Industrios  which  roquir* 
th*  trapping  or  romovol  of  corrosiv*  fumos,  vapors,  odors,  dust, 
hoot,  otc 

KODY  INDUSTRIAL  FANS  con  b*  suppliod  in  a  wid*  rang* 
of  matoriols;  carbon  stool,  stainloss  stool,  monol,  aluminum,  ^ 
kronio,  otc.,  for  both  th*  housings  and  th*  impoHors.  tf  yovr 
probiom  roquires  protoction  against  th*  corrosiv*  action  of  in¬ 
dustrial  procossing  vapors,  Kody  fans  can  b*  coatod  with  plas- 
tisols,  synthotk  rosins  or  rubbor. 

KODY  INDUSTRIAL  FANS  or*  availobl*  in  siios  to  60"  with 
displocomonts  to  15,000  cfm  3"  W.O.  In  addition  to  th*  fans 
shown,  th*  KODY  LINE  also  includos  .  .  . 

VENTURI  ORIFICE  FANS  •  PORTAMJ  VENT  SETS 
MAN  COOLERS,  Stationary  and  PortabI* 

For  furthor  Information  about  Kody  products  wrlto  for  FREE 
catalogs. 


KODY  BLOWER  COMPANY 

TRENTON  NEW  JERSEY 


TU»R-AXIAL  DUCT  FANS 

Bell  Orht 


TUtEWLXIAl  DUCT  FANS 
OiTKt  Driv* 


UPtlAST  ROOF  FANS 
V  BtIt  Driv*  ani  0ir*ct-C*«*KU6  Mentis 


HOODED  ROOF  FANS 
V-B*lt  Drh*  wN  Dir*ct-C**«*ct*6  MtFcIs 
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Here’s  an  outdoor  control 
that’s  simpler  than  a  thermostat 


N«w  *'W«ath«r  Man”  unit  installs 
in  an  hour — roquiros  practically  no  call-backs 

Good  news  for  heating  men— a  single  outdoor  control 
with  fewer  parts  than  the  average  thermostat.  It  does  a 
complete  job!  It’s  the  new  indoor  "Weather  Man”  for 
apartments,  commercial  and  industrial  buildings— a  vast 
improvement  over  all  other  outdoor  control  units  on  the 
market  today! 

Now,  thoso  oxtro  foaturos  havo  boon  oddod 

*  Only  the  remote  temperature  bulb  is  located  outdoors 

*  Control  unit  is  conveniently  located  indoors 

•  "Variator”  dial  (manually  controlled)  can  double  the 
heat  for  special  requirements 

•  Built-in  hand  switch  provides  for  On-OflF,  or  Full  Auto¬ 
matic  operation  without  changing  dial  program 

Providos  moro  offlclont  boat.  Only  by  controlling 
from  the  outdoors  with  a  dial  program  can  heating 
requirements  be  anticipated.  The  "Weather  Man”  aver¬ 
ages  the  heat  loss  of  the  building  and  provides  a  balanced 
heat  flow  that  assures  comfort  in  every  comer  of  every 
room. 

Sovos  fu«l  on  any  systom.  The  "Weather  Man”  works 
equally  well  on  steam,  warm  air  or  hot  water  systems 
with  coal,  oil  or  gas.  By  eliminating' overheating, 
it  cuts  fuel  costs  substantially! 

S««  us  at  Booth  314  at  tho  Intornational  Moating  A  Air 


Othor  outdoor  controls 

"Woothar-f/o"  ffogulator— indoor-outdoor  control  for 
hot  water  systems.  Produces  a  constant  heat  flow 
by  changing  the  water  temperature  as  outdoor 
temperature  changes. 

’’3  Way  W0ath0r-flo"  Rtgulator^  A  low  price  control 
for  small  buildings.  Changes  air  or  water  tempera¬ 
tures  as  outdoor  or  house  temperatures  change. 


j - —Send  for  full  information  today-'—’ - j 

I  Automatic  Dovicos  Co. 

I  714  Hillgrov*  Avo. 


Wostorn  Springs,  III. 

Gontlomon: 

At  no  obligotion  to  mo,  ploaso  sond  brochur#  and  prico  in¬ 
formation  on  tho  obovo  montionod  outdoor  controls. 

Nomo . 


Addross. 
Gty. . . 


□  Hooting  Contractor 


.  Stoto . 

Q  Architoct  or  Engirtoor 


I  [J  rwuiirf^  ^VfiirwvfVf  wf  bvi^sviwr  • 

Conditioning  Exposition,  Philodolphia,  Pa.,  January  24-21. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  19S5 


83 


WOITNINOTON  AIM  COMMTIONiNO  fYSTIM  in  New  York's  East  Side  airline  terminal . . . 


...cools  35,000  airline  passengers  a  day 

Passengers  stay  cool  and  comfortable  in  New  York  City’s 
brand-new  airline  terminal  while  waiting  for  their  trip  to 
the  airport. 

The  joint  enterprise  of  23  leading  airlines,  the  new 
terminal  now  serves  over  35,000  people  a  day. 

And  for  this  modern  building,  nothing  less  than  a  truly 
modern  air  conditioning  system  would  do.  That’s  where 
Worthington  came  in.  A  Worthington-engineered, 
Worthington-built  31S-ton  centrifugal  refrigeration  system, 
along  with  Worthington  air  handling  equipment  and  pumps, 
carries  the  entire  cooling  load  for  the  terminal’s  3,300,000 
cubic  feet  of  space. 

Worthington  air  conditioning  equipment  has  been  the 
choice  of  leaders  in  business  and  industry  for  over  50  years. 
For  the  reasons  why,  write  Worthington  Corooration,  Air 
Conditioning  and  Refrigeration  Division,  Section  A.4.51V, 
Harrison,  New  Jersey.  a.4.51 

VIsIf  ear  teeth  94t*9S9  ot  Heetief  oed  Veatiletiee  Shew. 

SEE  the  Wertkiiifton 
Cerporetlon  Eihibit  in 
New  Yert  City.  A  lively, 
infermetive  dUpley  of 
product  developments  for 
Industry,  business  and  the 
home.  Perk  Avenue  and 
41st  Street.” 

ClfMATf  INOINfftS  TO  INDUSTRY,  BUSIMiSS  AMD  THi  HOMS 


WORTHINGTON 


r^^5y////////A? 


W  Awwvwvw'i- 


CtHLllO  WATIR  to  air  condition  new  airline 
terminal  is  supplied  by  this  efficient  Worthingtor. 
centrifugal  refrigeration  unit. 
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PREFERRED 

UTILITIES 


for  Automatic 
Heating 


Unit  SHOW  Goooro<Of»— 
''Packo9o"  toilor*  ol  ovt- 
(toodiof  qMoUly  —  10  to 


A  Single 

Dependable  Source 
that  SAVES  You 
Time  and  Money 


Meet  Your  Equipment  Needs  with 

Unit  Steam  Generators 
''Packaged'^  Burner  Units 
Horizontal  Rotary  Oil  Burners 
Combination  Oil-Gas  Burners 
Fuel  Oil  Heaters  and  Preheaters— 
Electric  or  Steam 

Heating  Systems  for  Fuel  Oil  Piping 


"Thorwopok"— pa<ka9o4  oo- 
lowoftic  oil  or  go*  cowkoition 
lytHw  for  oH  boilori. 


dolivory  .ito*  frow  j  Oil  Pump  ond  Heoter  Sets 

110  lo  1200  gpk.  .  O 

. . . . .  Heavy  Oil  Pump  Sets 


Draft-A-Justors— Industrial  and 
Commercial 

and  a  Complete  Line  of  Accessories 
and  Specialties  for  Automatic  Oil  Burning 
and  Combination  Oil-and  Gas-Burning 
Systems 


Oil  hooting  lyttow*— oloc- 
trie,  itoow  or  hot  wotor. 


iNcrcoMd  air  capacity 
iadwcM  rapM  cyctaai 
rMpam*  wiHiaat 
waclafwl  avrKcatiwf. 


Saparat*  air  aaJ 

water  pwiapc  iadivitluaNy 
calactad  ta  aiaat  actual 
|ab  rM|ttirMa«at«. 


Caatral  cyctwa 

riiat  apuratM  inAvUlual 

pump*  aaly  whan  waa^a^. 


HaxiUlity 

pariaittinp  aMition  af 
rarfiatiaii  witkaut  ckanpinp 
bacic  pump  inctallatian. 


This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


D*sign«d  and  manufactured  by  the  organization  that  made  the  Jennings 
AAanifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
irtcorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  hove  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  ond  each  independently  controlled  by  its  own 
automotic  switch,  the  copocities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  ond  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  ond  maintenance 
costs.  Information  regording  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


ENGINEERING  COMPANY 

4S7  WILSON,  SO.  NORWALK,  CONN. 
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Facts  About 
Plastic  Pipe 

W.  E.  JACOBSON 

General  Manager 
Yardley  Plastics  Company 
Columbus,  Ohio 


For  •  long  timo,  many  have  wondered  whether  plastic 
pipe  should  be  used  in  a  piping  design,  what  plastic  ma¬ 
terial  is  best  for  some  specific  job,  and  what  the  limita¬ 
tions  are  for  plastics  used  in  pipe.  Here  is  a  factual 
presentation  of  the  advantages  and  disadvantages  of  the 
many  types  of  plastic  pipe,  principal  uses  for  these  types, 
physical  properties,  and  how  the  pipe  is  joined  and 
installed. 

PLASTIC  pipe  for  conducting  water,  gaa  and  oil  was 
unknown  a  few  years  ago.  Today  there  are  few  dis¬ 
tributor  warehouses,  handling  metal  pipe  or  water  pum|)s, 
which  do  not  stock  plastic  pipe. 

Corrosion  resistance  was  a  primary  factor  in  the  de¬ 
velopment  and  expanded  use  of  plastic  pipe.  Because  of 
high  replacement  costs  of  steel  pipe  for  mine  drainage 
lines,  mine  drainage  provided  a  receptive  market  for 
plastic  pipe.  The  service  life  of  plastic  pipe  for  such  drain¬ 
age  lines  was  not  only  much  greater  than  steel,  but  in¬ 
stallation  costs  were  considerably  lower.  The  reduced 
costs  were  due  to  the  light  weight,  longer  lengths,  flexi¬ 
bility,  and  easier  joining  devices. 

This  successful  application  and  general  acceptance  by 
the  mining  industry  spurred  market  development.  Raw 
material  manufacturers  and  pipe  extruders  soon  devel¬ 
oped  new  materials  and  expanded  uses.  It  was  not  long 
before  plastic  pipe  was  used  in  jet  pump  installations, 
domestic  cold  water  systems,  golf  course  water  lines,  in 
the  oil  fields  for  conducting  oil-bearing  brine  waters  and 
crude  petroleum,  and  in  many  industrial  applications. 
Plastic  pipe  is  not  an  overall  substitute  for  steel  or 


iron  pipe,  since  it  has  limitations  in  tensile  strength, 
working  pressures  and  temperature.  However,  where  such 
limitations  are  not  restrictive,  it  can  be  used  to  good  ad¬ 
vantage  l)ccause  it  has  resistance  to  corrosion,  light 
weight,  chemical  resistance,  reduced  flow  friction,  and  is 
easily  installed. 

Types  of  Plastic  Pipe 

All  types  of  plastic  pi(>e  are  not  alike.  Different  raw 
materials  have  been  develofied  suitable  for  plastic  pipe, 
each  having  its  own  advantages  and  limitations,  each 
having  its  own  special  profierties.  The  principal  types 
now  in  use,  and  a  description  of  their  properties  and 
principal  uses  follow: 

Polyethylene,  Flexible  Type — Its  principal  uses  are  in 
cold  water  service,  es|>ecially  jet  pump  settings  and  rural 
domestic  water  systems,  also  mine  drainage  and  conduct¬ 
ing  low  temi>erature  corrosive  solutions  in  industrial  in¬ 
stallations.  Among  its  advantages,  it  is  available  in  long 
lengths,  is  flexible,  has  high  impact,  is  the  lowest  cost 
plastic  pi()e,  and  is  the  easiest  to  install.  It  is  limited  in 
use  to  a  low  pressure  and  tem|)eruture  range,  and  may  l>e 
damaged  by  careless  handling.  Polyethylene  is  by  far  the 
most  widely  used  material,  probably  accounting  for  over 
70%  of  all  plastic  pi|>e  made. 

Cellulose  Acetate  Hutyrate,  Tenite  II,  Semi-rigid  Ty/te 
— The  principal  uses  for  butyrate  pipe  have  been  crude 
oil  gathering  lines,  salt  water  disposal  lines,  low  pressure 
water  lines,  gas  service  lines,  and  reliner  tubing  for  cor¬ 
roded  steel  gas  piping.  Among  its  advantages  are  simple 
and  economical  installation,  light  weight,  low  frictional 


Fig.  1,  Skating  rink  installation  showir^)  the  connection  of 
polyethylene  plastic  pipe  to  a  metal  header. 

loHM,  rntiHtance  to  paraflTin  build-up  on  crude  oil  gathering 
linen,  renintanre  to  corrosive  action  of  certain  soils,  and 
comparatively'  low  price.  It  is  limited  by  its  suitability 
for  low  pressure  and  low  tem|M*rature  applications,  and 
lieing  resistant  «mly  to  a  somewhat  narrow  range  of 
chemif  als. 

Polyvinyl  ChlorUlr,  Rigid  Type — Polyvinyl  chloride  is 
one  of  the  latest  materials  to  be  used  for  pifie.  Its  prin¬ 
cipal  uses  are  generally  in  the  same  fields  as  that  of 
butyrate  pijM*.  1'here  are  two  general  categories  in  vinyl 

P'lx*: 

la|  High  ImfMirl,  The  materials  used  in  such  modifica¬ 
tion,  somewhat  lower  the  chemical  resistance  of 
the  polyvinyl  chloride. 

(b)  Normal  impact.  Pi|>e  is  made  of  unplasticized 
resin.  This  has  excellent  chemical  resistance,  but 
it  is  more  brittle. 

Kigid  vinyl  pijie  is  limited  because  of  a  higher  price 
than  other  thermoplastic  pipe  and  because  it  is  availab'e 
only  with  threaded  fittings,  requiring  heavy  wall  pipe  to 
accommodate  threads.  Cement  type  fittings  will  soon  be 
available,  which  will  enable  pipe  manufacturers  to  oiler  a 
lighter  wall  pi|>e  with  satisfactory  operation  at  higher 
pressures  than  presently  possible  with  other  plastic  pijie. 
This  tyjK*  of  pijie  is  further  limited  by  low  tenqierature 
ojieration. 

Styrene  Acrylonitrile  Copolymer,  Kralastic—\l»  princi- 
jial  uses  are  generally  the  same  as  those  for  butyrate  and 
polyvinyl  chloride  pijie.  It  is  also  used  extensively  in 
industrial  applications.  Among  its  advantages  are  good 
chemical  resistance,  high  impact  strength,  and  general 
toughness.  It  is  light  in  weight  and  can  be  easily  installed 


with  threaded  fittings  or  with  solvent  welded  fittings  and 
joints,  biith  of  which  are  generally  available. 

Vinylidene  Chloride,  Saran,  Semi-rigid  Type — Vinyli- 
dene  chloride  is  one  of  the  first  materials  to  be  used  in 
the  manufacture  of  plastic  pijie  and  fittings.  Its  chief 
advantage  is  its  excellent  chemical  resistance  and  it  is 
in  this  field  'hat  it  has  found  its  greatest  use,  the  handling 
of  chemicals.  Saran  is  extremely  brittle  at  lower  tenijiera- 
tures  and  this  has  lieen  its  chief  disadvantage. 

FibergUus  Reinforced  Plastic  Pipe — Polyester  resins 
and  glass  filler  mats  are  combined  to  form  a  very  strong 
thermosetting  plastic  pijie.  It  is  suitable  for  carrying  oil 
and  oil  products,  natural  gases  and  a  variety  of  chemicals, 
including  acids  and  alkalies.  Its  advantages  are  that  it 
can  be  used  at  higher  temjieratures  and  pressures  than 
thermoplastic  pijies.  Its  use  is  limited  by  high  cost  and 
there  are  further  limitations  with  fittings  and  connec¬ 
tions.  Some  of  these  limitations  will  undoubtedly  be 
elminated  through  research  and  develojiment  work  now 
going  on. 

Applications 

Because  of  its  many  unique  and  sjief;ial  projsTlies, 
plastic  pijie  is  found  in  an  ever-exjianding  variety  of  uses. 
It  U  interesting  to  note  the  large  number  of  ajiplications 
for  which  plastic  pijie  has  already  lieen  found  suitable. 
In  many  such  uses,  it  is  largely  rejilacing  metal  pijie. 

Domestic  Water  Systems,  Rural  and  Residential — Jet 
jiump  settings,  submersible  pump  settings,  low  pressure 
cold  water  distribution  lines,  and  lawn  sprinl.ler  systems. 

Commercial — (jolf  course  water  systems,  cold  water 
service  from  municipal  mains  with  heavy  duty  jilastic 
pijM ,  artificial  ice  skating  rinks,  Fig.  1,  piping  for  radi¬ 
ant  heat  installations.  Fig.  2,  cold  water  lines  in  air  con¬ 
ditioning  systems,  Fig.  3,  irrigation  systems  within  the 


Fig.  2.  Radiant  heatirg  installation  for  o  small  manufacturing 
plant. 
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TABLE  1 

—STANDARD 

SIZES  OF  POLYETHYLENE  PIPE 

Nominol 

1  O.D.,  Inches 

Recommended 

Pipe  Size, 
Inches  | 

I.D.,  Inches  | 

Working  Pressure, 
psi,  at  73. 4F 

’/2 

0.840 

0.622 

104 

3/i 

1.050 

0.824 

86 

1 

1.315 

1.050 

81 

P/4 

1.660 

1.380 

68 

P/2 

1  900 

1.610 

61 

2 

2.375 

2.067 

52 

3 

3.500 

3.068 

50 

4 

4.500 

4.026 

42 

6 

6.625 

6.065 

31 

pressure  limitatiuns  of  the  pipe,  gas  service  lines  and 
reliners. 

I ndustrial—  Oil  field  piping,  salt  water  disposal  lines, 
crude  oil  gathering  lines,  natural  gas  lines,  mine  drainage 
lines,  lines  for  conducting  corrosive  solutions  in  indus¬ 
trial  plants,  air  lines,  conduit,  and  fresh  water  lines. 


Installation  of  Plastic  Pipe 


Installation  instructions  re<M)nunended  hy  the  larger 
manufacturers  are  now  generally  uniform.  The  standard 
practices  employed  in  the  installation  of  the  most  widely 
used  plastic  pijies  are  listed  in  the  following  paragraphs: 

Polyethylene,  Flexible  Type — It  is  available  in  sizes 
VL'-inch  through  6  inches.  Sizes  through  .3  inches  may  In* 
obtained  in  long  coils  and  4-inch  and  6-inch  sizes  in 
straight  20  foot  or  25-foot  lengths.  The  long  coils  con¬ 
tain  the  foPowing  feet  of  pi|)e  based  on  pipe  diameter: 
y>  and  %-inch  diameter  400  ft 
1  and  IVi'inch  diameter — .'f(K)  ft 
IVg'inch  diameter — 250  ft 

2- inch  diameter — 200  ft 

3- inch  diatneter — KK)  ft 

Flexible  pi|M-  is  installed  by  nieaus  of  insert  type  fit¬ 
tings  secured  by  stainless  steel  clamps  as  illustrated  on 
page  87.  The  material  most  commonly  used  in  fittings 
is  a  high  impact  .«tyrene  compound.  Fittings  are  avail¬ 
able  in  a  variety  of  types,  such  as  ells,  tees,  couplings, 
reducers,  and  adapters  for  attac^hing  to  metal.  Metal  fit¬ 
tings  are  also  available.  By  means  of  a  special  plastic  to 
solder  the  insert  stub,  a  wide  variety  of  sweat  ty|H* 
fittings  can  easily  be  assembled.  S|)ecial  compression  fit¬ 
tings  and  special  purpose  fittings  for  well  settings  are 
also  available  from  most  manufacturers.  Polyethylene 
pif>e  may  l)e  cut  to  length  with  a  hack-saw  or  p<K-ket-knife. 
The  serrated  insert  fittings  are  pushed  into  pipe  and  the 
clamps  tightened  with  a  screw-d'iver. 

Care  must  l)e  exercised  in  the  installation  of  all  plastic 
pijM*,  but  especially  polyethylene  pif»e,  since  it  Ls  softer. 


TABLE  2— SIZES  FOR 

RIGID  AND 

SEMI-RIGID  (SWP)  PIPE 

Nominal  Pipe  Size  * 
Inches 

I.D.,  Inches 

O.D.,  Inches 

Vz 

0.50 

0.600 

0.75 

0.855 

1 

1.00 

1.14 

P/4 

1.25 

1.42 

1  '/2 

1.50 

1  73 

2 

2.00 

2.25 

3 

3.00 

3.25 

4 

3.80 

4.10 

6 

5.76 

6.22 

W.  E.  Jacobson,  •onorol  monofor, 

Yordloy  Plostics  Company,  hat  boan 
wMi  this  company  sinca  if  was  organ- 
isad  in  1941.  For  a  fimo  ho  oporafod 
his  own  confroctinf  businost,  and  for 
ovor  tovon  yoors  was  an  accountant 
with  an  aastorn  public  utility.  Ha  bo- 
cama  assistant  ganarnl  manngar  of 
Yordloy  in  1950  and  ono  yoor  lotor 
was  promotod  to  gonorol  monogor.  In 
oddition,  ho  is  on  offkar  and  diroctor 
in  Conodion  offiliotas.  Ho  is  a  mombor 
of  tho  Socioty  of  Plastic  Enginoors; 
a  mombor,  Exocutivo  Committaa, 

Thormoplostic  Plpo  Division,  Tho  Socioty  of  tho  Plastics  Industry. 

All  trenches  should  l)e  smoothly  com|)acted  and  have  no 
protruding  rock.  Backfilling  should  be  done  with  care, 
to  prevent  damage  to  the  pi|)e.  In  order  to  allow  for  a 
high  coefficient  of  contractit)n  and  expansion,  pij>e  should 
be  snaked  in  the  trench. 

Suspended  installations  of  polyethylene  pipe  should  be 
supported  by  hangers,  each  twelve  diameters  of  pijM* 
through  1-inch  size  and  each  eight  diameters  above  1- 
inch.  The  same  formula  can  be  applied  to  semi-rigid  and 
rigi<l  plastic  pipe. 

Standard  Pipe  Sizes 

The  plastic  pi|>e  industry  has  promoted  and  accepte<l 
as  commercial  standards,  the  sizes  f«»r  polyethylene  pipe 
as  given  in  Table  1. 

The  recommended  working  pressures  in  Table  1  are 
not  a  part  of  the  commercial  standards.  They  represent 
the  maximum  working  pressures  generally  accepted  by 
the  industry  for  the  dimensions  listed. 

The  |)lastics  industry  has  recognized  the  difficulties 
involved  in  designing  a  water  system  requiring  different 
sizes  of  pipe  with  such  a  variety  of  recommended  work¬ 
ing  pressures.  As  a  result,  many  companies  offer  pipe 
with  a  uniform  working  pressure  for  all  sizes.  Such  lines 
have  been  develo|)ed  for  75,  100  and  125  psi  working 
pressures.  It  is  antici|>ated  that  industry  standards  will 
.soon  be  develojwd  for  uniform  pressure  rated  lines. 

RigUl  and  Semi-Higul  Types — IMastic  pijH*  is  generally 
available  in  sizes  through  6  iruhes,  and  are 

extruded  in  Schedule  40  and  Schedule  80  dimensions,  as 
well  as  a  solvent  welde<l  pipe  (SWF).  This  size  (SWF) 
has  been  developed  by  the  industry  and  been  adopted 
quite  universally.  The  SWF  sizes  are  as  given  in  Table  2. 

Pipe  FIffingt 

Both  threaded  and  cement  tyfie  fittings  are  available 
for  rigid  and  semi-rigid  ty[>es.  Standard  fittings,  such 
as  ells,  tees,  couplings  and  reducers  are  generally  avail¬ 
able  as  well  as  flanged  fittings  and  other  s|)ecial  fittings. 

No  s()ecial  techniques  are  required  in  the  assembly  of 
pipe  with  threaded  fittings.  Anyone  with  experience  in 
assembling  metal  pipe  can,  with  normal  care,  assemble 
threaded  plastic  pipe  with  no  special  instructions.  Since 
some  formulations  of  pij)e  dope  attack  plastic  pifie,  the 
recommendations  of  the  manufacturer  should  be  care¬ 
fully  observed. 

Care  must  be  exercised,  however,  in  the  assembly  of 
cement  type  fittings  in  order  to  obtain  a  leak-free,  {>erma- 
nent  bond.  Solvent  is  applied  to  both  pipe  and  fitting 
surfaces.  Fig.  4.  Fijie  U  carefully  inserted  in  fitting  to 
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TABLE  4 — RECOMMENDED  OPERATING  PRESSURES  FOR 
1-INCH  PLASTIC  PIPE,  SCHEDULE  40  I.P.S. 


Type  of  Plostic  Pipe 


Polyethylene  j  Butyrote  Krolostic  j  Vinyl  |  Soron 


All  thermoplastic  pipes  are  limited  to  a  narrow  range 
of  opfTating  temperatures.  Pressure  resistance  drops  off 
sharply  as  the  temperature  increases,  the  practical  upper 
limit  for  these  materials  l)eing  in  the  range  of  120  to 
I.jOP.  In  addition,  the  resistance  of  the  pipe  to  external 
damage  decreases  with  increasing  temperatures.  As  the 
temf)erature  decreases,  these  materials  tend  to  become 
more  brittle.  Except  for  polyethylene,  which  retains  a 
certain  amount  of  flexibility  down  to  temperatures  in  the 
range  of  — 80F,  most  of  them  shoud  be  protected  from 
shock  when  the  temperature  is  below  freezing.  Freezing 
of  water,  not  under  pressure,  in  polyethylene  pipe  lines 
will  not  damage  the  pi|>e  itself,  although  the  fittings  may 
be  cracked. 


Safe  Working  Pressures  and  Pressure  Drop 

Safe  working  pressures  at  various  temperatures  vary 
from  one  type  of  plastic  pifie  to  another.  Table  4  shows 
recommended  maximum  working  pressures  as  shown  by 
manufacturers  who  are  now  producing  the  type  of  pipe 
indicated.  In  order  to  reflect  a  fair  comparison,  these 
riH^ommendations  have  been  adjusted  so  that  they  apply 
to  Idnch  pipe  in  Schedule  40  steel  pipe  dimensions,  even 
though  the  pipe  may  not  Im*  made  in  the  dimensions  of 
that  standard. 

Table  5  gives  heat  distortion  values  for  the  different 
thermoplastic  materials.  These  also  show  considerable 
variation. 

Plastic  pipe  has  smooth  interior  surfaces  and  tlie  re¬ 
sistance  to  fluid  flow  is  small.  Being  unaffected  by  elec- 


Fig.  3.  Polyethylene  pipe  used  for  cold  water  lines  on  on  air 
coisditioning  unit  in  a  Columbus,  Ohio  restouront.  Overhead 
pipe  is  supported  by  hangers. 


obtain  a  welded  joint.  It  is  essential  to  allow  solvent 
welded  joints  to  dry  thoroughly  so  the  weld  may  become 
(lermanently  set.  The  techniques  and  the  solvents  used 
with  the  different  types  of  rigid  pipe  vary  slightly  and 
users  are  urged  to  carefully  follow  the  manufacturer’s 
instructions  in  the  making  of  solvent  welded  joints. 


Thermal  Expansion 

If  plastic  pipe  is  handled  like  conventional  metal  pipe, 
unsatisfactory  installations  will  result.  Misapplication  is 
the  principal  source  of  installation  failure.  Installers  must 
learn  its  limitations  and  use  it  in  applii  ations  where  its 
pro|>erties  can  l>e  employed  to  advantage. 

The  thermal  expansion  of  plastic  pipe  is  much  greater 
than  that  for  metal.  It  expands  as  much  as  .022  inch  |)er 
degree  Fahrenheit  in  a  20-foot  length,  defiending  on  size. 
'Therefore,  great  ••are  must  be  exercised  in  making  in¬ 
stallations  to  com|)en,sate  for  such  thermal  expansion. 
(Generally,  it  is  recominetnled  that  long  lines  Im*  snaked 
wherever  possible  and  that  In^fore  covering,  especially  in 
h«»t  weather,  the  new  line  be  run  on  ojien  discharge  until 
operating  tem|M>ratures  are  reai-hed.  For  s|M*<‘ific  data  on 
thermal  expansion  values  for  the  principal  thermoplastic 
pi|ie  materials,  .see  Table  3. 


TABLE  J — THERMAL  SXFANSION  VALUES  (tN./FT./*F) 
FOR  THE  IMPORTANT  THERMOPLASTIC  PIPE  MATERIALS 


Fig.  4.  Cement  is  applied  to  join  two  lengths  of  plastic  pipe. 
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Moteriol 

Inch  per  Foot  per  deg  F 

Polyethylene 

.00108 

Butyrote 

.00118 

Polyvinyl  Chloride 

.00054 

Krolostic 

.00067 

Soron 

.00126 

TABLE  5— HEAT  DISTORTION  TEMPERATURES  OF 
THERMOPLASTIC  PIPE  MATERIALS 


Material 

j  Load,  PSI  j 

Heat  Distortion 
Temp.,  F 

Polyethylene 

66 

idsTTb 

Cellulose  Acetote  Butyrote 

66 

171 

264 

146 

Polyvinyl  Chloride 

264 

160 

Krolostic 

264 

187 

Soron 

264 

130-150 

corrosion,  the  pijM*  walls  remain  smooth,  with  m» 
increase  in  resistance  to  flow  over  extended  jjeriods  of 
time.  Materials  deposited  from  the  fluid  being  trans(>orted 
do  not  cling  to  the  smooth  walls  of  the  pipe,  so  there  is 
much  less  clogging  from  this  reason. 

Through  a  research  project  carried  out  at  the  hydrau* 
lies  laboratory  of  the  University  of  Iowa,  fluid  flow 
charts  for  plastic  pipe  have  been  developed.  These  indi¬ 
cate  that  under  comparable  conditions,  the  delivery  from 
a  plastic  pipe  may  be  up  t<i  25%  greater  than  that  from 
a  steel  pl|)e.  Table  6  shows  the  comparative  pressure  drop, 
in  pounds  ()er  square  inch,  in  plastic  pipe  and  steel  pipe, 
for  various  rates  of  flow  through  1-inch  pipe.  Complete 
data  for  other  sizes  of  pijx;  are  generally  available  from 
the  manufacturers.  This  table  also  shows  “C”  values,  as 
they  were  calculated  by  the  Hazen  and  Williams  pi|H* 
formula. 

Chemical  Resistance  of  Pipe 

All  plastic  pijK*  has  resistance  to  certain  chemicals.  I’he 
tabulation  in  Table  7  provides  only  a  guide  for  the 
chemical  resistance  of  the  various  plastic  materials  and 
some  of  the  more  common  chemicals  encountered.  Manu¬ 
facturers  of  the  various  plastic  materials  use«l  in  pi|je 
have  developed  extensive  (.'hemical  resistance  tables, 
which  data  are  readily  available  from  most  plastic  pif)e 
manufacturers. 

Research  and  Standards 

The  manufacturers,  in  the  interests  of  the  industr)  and 
users  of  plastic  pijM*,  are  setting  up  standards  for  the 
various  types  of  pi|>e.  Also,  they  are  carrying  out  re¬ 
search  and  development  programs  which  are  destined  to 
increas<*  the  quality,  open  up  new  fields  of  application, 
and  push  back  the  limitations  which  now  apply  in  many 
potential  applications. 

Working  on  standards  for  the  various  tyj)es  of  plastic 
pipe  are  a  number  of  committees  of  the  Thermoplastic 


TABLE  6 — COMPARISON  OF  PRESSURE  DROP 

Psi  per  hundred  feet  of  1  inch  Schedule  40  (I.P.S.)  in  plastic 
pipe  and  steel  pip>e,  ot  various  rotes  of  flow 


Gallons 

Per  Minute 

Plostic  Pipe 

C  -  140 

1 

Steel  Pipe 

c  -  too 

2  ~ 

0.13 

^26 

3 

0.26 

.54 

4 

0.44 

.93 

5 

0.62 

1.40 

6 

0.84 

1.97 

8 

1.38 

3.35 

10 

2.12 

5  03 

20 

7.15 

18  25 

TABLE  7— RESISTANCE  OF  PLASTICS  TO  CHEMICALS 


Chemical  j 

Poly¬ 

ethy¬ 

lene 

Poly-  1 
1  vinyl  I 
Chio-  j 
'  ride  i 

1  Kra-  1 
1  lostic 

1  1 

1 

Buty¬ 

rate 

i 

Saron 

Acetic  acid 

U 

0 

0 

U 

s 

Sulfuric  acid 

S 

o 

0 

U 

0 

Hydrochloric  Acid 

S 

s 

s 

U 

S 

Nitric  acid 

U 

0 

0 

U 

0 

Citric  acid 

S 

s 

s 

0 

S 

Calcium  hydroxide 

s 

U 

S 

Ammonium  hydroxide 

S 

s 

U 

Sodium  hydroxide 

S 

s 

s 

U 

U 

Calcium  chloride 

S 

s 

s 

S 

U 

Methyl  alcohol 

U 

0 

s 

U 

S 

Ethyl  alcohol 

U 

0 

s 

U 

0 

Glycerine 

S 

s 

s 

S 

U 

Acetone 

u 

u 

u 

U 

Gasoline 

u 

u 

0 

0 

Benzene 

u 

u 

u 

u 

U 

Propane  gas 

u 

S 

Crude  oil 

s 

.  . 

Turpentine 

0 

0 

S — Satisfxctory  :  U — l'n»ati»factor>  ;  ()  Sati»(acti>rv 

raiiRc  of  concent  ration!  and  tcniiwrauirc*  kHouIiI  not  lx 
lirin^  proved  for  the  tmrticttlar  aptdication  in  mind. 

under  i 

1  limited 

•  u»ru  without  tint 

Pipe  Division  of  the  Society  of  the  Plastics  Industry 
(S.P.I.).  These  committees  are  working  closely  with  the 
American  Society  for  Testing  Materials,  and  the  Amer¬ 
ican  Standanls  Association,  in  order  to  make  standards 
uniform  throughout  the  industry. 

I  he  same  division  of  the  S.P.I.,  along  with  the  |>rin- 
cipal  suppliers  of  therm<»plastic  pijie  materials,  are  sup¬ 
porting  a  research  pri»gram  Iteing  carried  out  by  Hatlelle 
Memorial  Institute,  (a)lumbus,  Ohio.  This  research  pro¬ 
gram  is  dt'signed  to  develop  test  methods  for  plastic  |*ip«', 
als<i  the  engineering  limitations  and  safety  factors  which 
should  l>e  applied  to  plastic  pipe,  to  provide  satisfactory 
service  over  extended  |»eriods  of  time. 

A  two-year  research  program,  carried  out  by  the  Na¬ 
tional  Sanitation  Foundation  at  the  University  of  Michi¬ 
gan,  was  designed  to  determine  the  t»*xic  effects,  if  any, 
of  various  |>lastic  pi|>e  materials.  This  pr«>grani  is  now 
practicallv  completed.  A  preliminary  report  submitted 
to  the  Journal  American  Water  Works  Association,  by 
Walter  1).  Tiedeman,  Executive  Director,  Natiotial  .Sani¬ 
tation  F'oundation  Testing  Laboratory,  established  tin* 
fact  that  none  of  the  thermoplastic  |iif>e  commonly  being 
used  has  any  toxic  effect  on  potable  water  coming  in 
contact  with  it. 

Selection  It  Important 

As  has  been  previously  mentioned,  plastic  pipe  is  a 
sfiecial  purpose  product.  Ihose  using  it  must  learn  to 
select  the  right  pipe  f«»r  each  use.  If  recognition  is  given 
to  its  limitations,  and  selection  made  on  the  basis  of 
suitability,  plastic  pi[)e  will  lx*  an  economical  solution 
to  many  piping  problems.  It  will  cost  less,  generally,  than 
other  ty[x*s  of  corrosion-resisting  piping;  it  will  outlast 
metal  piping;  its  itistallation  will  be  simpler  and  chcafx'r; 
and,  it  is  lx*lieved,  will  lx*  more  sanitary. 

The  plastics  industry  is  constantly  developing  new 
materials  and  improving  those  now  in  use.  This  holds 
promise  of  continually  improved  pipe  materials,  which 
will  lead  to  ever-expamling  markets  and  also  to  new  appli¬ 
cations  for  the  pi|)e. 
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High  Velocity  System  Design 

LEONARD  R.  PHILLIPS 

Ancmoifat  Corp«r«tion  of  Amorico,  Now  York,  N.  Y. 


In  design  theory,  there  is  no  besic  difFerence  between 
en  ell-eir  high  velocity  system  end  a  conventional  air 
conditioning  system.  Nor  is  the  central  equipment 
basically  different.  There  are,  however,  practical  appli¬ 
cation  suggestions  gleaned  from  the  experience  of  de¬ 
signers  of  many  of  the  present  installations.  Some  of 
these  suggestions  are  collected  here  in  order  to  help 
avoid  the  minor  errors  which  may  have  characterized 
early  experience.  This  resume  is  not  expected  to  be  com¬ 
plete,  and  the  author  would  appreciate  receiving  com¬ 
ments  and  suggestions  from  the  experience  of  others. 


10 ADS  and  dietrihution  calculations  are  identical  for 
^hoth  high  and  low  velocity  air  systems.  Both  the 
dual  duet  and  single  duct  high  veltK'ity  systems  lend 
themselves  conveniently  to  perimeter  and  inside  zone 
applications.  Balancing  and  static  pressure  adjustments 
are  simple  and  uncritical.  As  a  matter  of  fact,  factory 
calibrated  pressure  reducing  outlet  units  are  avuilahle 
for  regulating  air  supply  quantity  hy  simply  adjusting 
air  passages  and  measuring  the  static  pressure  at  a  con¬ 
venient  tap. 

Design  of  terminal  outlets  has  progressed  to  a  point 
where  excessive  noise,  the  biggest  bugaboo  of  bigh  pres¬ 
sure  or  high  velocity  systems  has  been  eliminated.  Units 
have  b<‘eii  dftsigned  and  tested  for  <|uiet  installations  in 
hospital  and  hotel  bedrooms.  They  can  be  selected  with 
the  engineering  data  available  for  any  ty|>e  of  a|>|di«'a- 
tion.  For  this  reastm,  no  more  will  be  said  here  about 
this  phase  of  the  design.  Application  data  for  the  ter¬ 
minals  are  available  from  manufacturers’  literature. 

Low  side  cooling  e(]uipment  is  selected  as  for  any 
conventional  air  conditioning  system.  However,  for  Uie 
purpose  of  further  reductions  in  duct  sizes  Ireyond  the 
economies  realized  from  increase  in  air  velocity,  larger 
tem|>erature  differentials  are  often  used.  Increasing  the 
tem|M*rature  differential  involves  a  hiss  in  efTiciency  in 
the  refrigeration  cycle  which  may  l>e  offset  by  advan¬ 
tages  to  be  discussed  later. 

Fan  e<|uipment  for  high  vehn-ity  systems  is  quite  simi¬ 
lar  to  that  for  conventional  systems  except  that  selection 
is  made  in  the  Ulass  II  category.  It  is  usually  in  the 
interest  of  fan  horsepower  economy  to  design  within  the 
limits  of  Class  11  fans. 

S«)me  manufacturers  have  responded  to  demarnl  hy 
designing  more  quiet  fans  with  s|)e<  ial  air-foil  blades. 
In  general,  however,  it  is  still  necessary  to  install  a  sound 
trap  or  absorlier  U-tween  the  fan  and  the  dmt  system 
to  remove  low  frequency  noise  caus<‘d  by  the  fan. 

A  few  frequently  overlooked  points  can  be  suggested 
regarding  known  rnetlmds  of  duct  system  design. 

(1)  Design  longe.st  runs  f«»r  a  definite  pressure  drop 
by  equal  friction  method  using  iiest  judgment  between 
a  value  of  I  inch  w.g.  pressure  loss  |M*r  one  hundred  feet. 


and  a  total  pressure  drop  of  about  2.5  inches  for  the 
actual  duct  system.  These  criteria  are  based  on  a  com¬ 
promise  between  economy  of  space  and  economy  in  fan 
horsepower  and  operating  cost.  Where  conditions  war¬ 
rant,  up  to  5  inches  pressure  loss  may  be  used. 

(2)  Re-figure  static  pressure  in  main  ducts  using  static 
regain  method  (providing  transition  pieces  are  reason¬ 
ably  ta|)ered(.  Use  the  factor  0.5  in  the  equation 

V.*  —  V,2 

SPH  =  0.5 - 

(4(K)5)2 

where  F*  is  initial  vehicity  and  F/  is  velocity  after  re¬ 
duction,  both  in  fpm;  SPfi  is  static  pressure  regain  in 
inches  w.g. 

The  fan  static  rerjuired  in  the  original  calculation  may 
lie  reduced  by  the  amount  of  regain  so  calculated. 

(5l  Increase  the  duct  size  of  the  end  se<;tion  of  the 
longest  duct  run  «»r  several  of  the  longest  runs  if  they 
are  about  e«jua*ly  long.  The  regain  of  static  pressure  thus 
obtained  by  reducing  the  velocity  in  these  end  sections 
may  also  be  deducted  from  the  fan  static  originally 
calculated. 

1 4)  Decrease  the  duct  sizes  for  short  branch  runs, 
particularly  those  nearest  the  fan.  At  these  points  there 
is  an  excess  of  static.  Instead  of  “killing”  thw  static  in  the 
high  velfM-ity  terminal,  using  it  up  in  higher  friction  by 
increasing  the  connecting  duct  velocities  results  in  fur¬ 
ther  duct  economies  and  in  a  more  quiet  job. 

(5l  for  the  last  terminal  unit  of  the  longest  run, 
whether  it  be  an  individual  high  velocity  plenum  or  an 
acoustic  terminal  feeding  several  low  velocity  outlets, 
select  what  would  be  normally  an  over-size  unit  with 
low  minimum  .static  pressure.  This  saving  in  static  pres¬ 
sure,  while  it  may  cause  a  small  increase  in  price  for 
the  one  larger  unit,  cuts  down  the  fan  static  of  the  entire 
system. 

to  I  It  is  not  probable  that  each  unit  on  a  large  con¬ 
trolled  duct  system  will  l>e  calling  for  its  maximum  de¬ 
sign  air  quantity  at  the  same  time.  By  a  study  of  the 
individual  requirements  and  detailed  loads  of  a  job,  a 
reasonably  conservative  estimate  can  be  made  of  a  factor 
to  be  applied,  by  which  the  air  requirements  may  Im* 
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cut  down.  For  dual  duct  systems  the  reductions  should 
be  applied  separately  to  the  hot  and  cold  ducts  because 
their  probability  factors  are  most  often  different. 

As  an  example,  on  certain  large  jobs  some  designers 
have  cut  the  air  requirements  and  ducting  down  as  fol¬ 
lows:  to  70%  of  the  original  design  on  the  outlets  nearest 
the  fan;  to  80%  on  the  next  farthest  group;  to  90%  on 
more  distant  units  and  retaining  the  full  100%  of  design 
on  the  last  group  at  the  end  of  the  run. 

Design  Criteria 

( 1 )  The  prime  air  (|uantity  supplied  through  the  duct 
system  is  reduced,  of  course,  by  increasing  the  tem^iera- 
lure  differential.  It  may  be  reduced  further,  by  supplying 
all  necessary  fresh  air  in  the  prime  air  but  reducing  the 
latter  by  generating  required  room  air  changes  through 
the  use  of  100%  aspirating  diffusers.  These  draw  in  a 
i|uantity  of  room  air,  mix  it  with  an  e(|ual  volume  of 
prime  air  and  diffu.se  the  mixture  into  the  space. 

(2)  The  design  wet  bulb  and  dry  bulb  temjieratii res  of 
the  space  may  be  shifted  slightly  from  heretofore  con¬ 
ventional  values  for  two  reasons:  (1)  The  trend  to  im¬ 
proved  environmental  conditions  ia  towards  lower  hu¬ 
midities,  yet  within  the  ASHVE  comfort  zone  chart; 
(2)  Design  dry  bulb  temperatures,  although  down  a  few 
degrees  because  of  present  day  occupants’  habituation  to 
air  conditioning,  may  be  raised  back  by  several  degrees 
l>ecause  of  the  reduction  in  humidity. 

(.3)  This  shifting  of  the  design  conditions  helps  in 
overcoming  the  penalty  of  appreciably  lower  efliciency 
of  the  high  side  at  the  lower  suction  pressures  which 
are  needed  to  produce  the  low  supply  air  temperatures 
involved  in  increased  temperature  differentials. 

Fig.  1  is  a  typical  graph  of  horsepower  and  Btu  out¬ 
put  against  suction  temperature.  For  example,  consider 
that  it  l)e  desired  to  cut  the  supply  air  quantity  by  one- 
third  by  operating  with  a  temperature  differential  of 
.'10  deg  F  instead  of  20  deg. 

In  this  case  a  suction  tem|>erature  of  37F'  may  be  re¬ 
quired  instead  of  47F.  This  10  deg  F  drop  in  refrigerant 
temperature  might  involve  a  loss  of  1.5%  in  capacity. 

However,  noting  that  the  horsepower  requirement 
dro|>s  also,  it  is  possible  on  many  machines  to  increase 


Evaporator  temperature,  F 


Fig.  I.  Horsepower  ond  Btu  copacity  vs.  suction  temperature. 


Fig.  2.  Effect  of  coil  foce  velocity  on  refrigeront  temperature. 


the  compres.sor  speed  to  a  point  where  the  horsepower 
rerjuired  is  the  same.  Ihus  by  reference  to  Fig.  I  we 
can  see  that  almost  half  the  loss  can  lie  eliminated  by 
this  one  suggestion  alone. 

(2)  In  the  selection  of  the  evaporator  c«»il,  definite 
steps  can  also  be  taken  to  raise  the  refrigerant  tenqiera- 
ture  required  by  the  conventional  design  several  degrees 
and  thus,  with  the  other  design  siiggestioiLs  already  given, 
nullify  the  loss  in  refrigeration  capacity  or  efliciency 
which  would  ordinarily  be  anticipated. 

liy  using  a  larger  refrigeration  coil  of  face  area  suffi¬ 
cient  to  keep  air  velocity  in  the  order  of  4.50  fpm  instead 
of  .5.50  to  fiOO  fpm  which  might  ordinarily  be  used,  a 
4  to  5  degree  rise  in  refrigerant  design  tem|)erature  can 
be  eflei'ted.  The  graph.  Fig.  2,  illustrates  these  values 
for  one  set  of  air  inlet  conditions. 

Summary 

(1)  — De.sign  Conditions. 

A.  (]ut  supply  quantity  where  possible  without  chang¬ 
ing  fresh  air  requirements  by  using  higher  tem|)eraliire 
differential. 

K.  (]ut  supply  quantity  by  using  high  induction  ter¬ 
minals  which  re-circulate  room  air  mixed  with  supply. 

C.  Lower  design  wet  bulb  of  space. 

I).  Raise  design  dry  bulb  of  space. 

(2)  — Ducts. 

A.  Design  long  runs  by  equal  friction  at  1  inch  w.g. 
|>er  hundred  feet. 

II.  Keep  duct  static  within  alxiut  2.5  inches. 

C.  Kefigure  long  runs  by  static  regain  method. 

1).  Over-size  end  section  of  longest  run  for  further 
regain  of  static. 

K.  Design  short  runs  at  high  velocities  to  kill  excess 
static. 

F.  Use  over-size  terminal  at  end  of  longest  runs. 

0.  On  large  jobs  with  automatic  or  other  controls 
investigate  use  of  a  probability  factor. 

( .'it — Refrigeration  Kquiprnent. 

A.  Sjieed  up  compressor  to  comfiensate  for  horse¬ 
power  drop  at  lower  suition  pressures. 

B.  Decrea.se  coil  velocity  to  allow  a  higher  refrigerant 
temperature  for  same  load  and  supply  conditions. 
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How  to  Improve  V-belt  Drives 

PAUL  C.  ZIEMKE 


Figures  ere  given  for  the  emount  of  slack  to  be  taken 
up  to  correct  sag  in  V>belt  <*rives. 

BKLT  inanufacturf'rs  am  constantly  engaged  in  re¬ 
search  that  may  show  or  uncover  how  belts  may 
have  longer  life  in  service  and  what  ty[)e  of  installation 
«ir  servicing  will  give  liest  results.  Therefore,  the  plant 
engineer  who  has  V-lielt  drives  as  part  of  the  plant  equip¬ 
ment,  can  easily  benefit  from  the  manufacturer’s  research 
program  in  order  to  obtain  the  most  for  money  sjient 
for  drives. 

'I'here  are  many  o|M‘rating  questions  that  come  up  and 
the  one  that  is  asked  most  frequently  is: 

*‘Will  picking  up  the  slack  in  the  loose  memliers  of  a 
V-belt  overstretch  the  remaining  units”? 

Belt  Length  and  Belt  Sag 

At  first  glance  it  apfiears  that  the  slack  belt  is  a  mani¬ 
festation  of  unbalance  in  tensions.  Actually,  it  is  merely 
a  failure  to  understand  the  relationship  between  belt 
length  and  belt  sag.  Too  many  plant  engineers  have  an 
erroneous  idea  of  the  relationship  lietween  belt  units  on 
a  multi-belt  drive. 

Ilelt  builders  measure  the  distance  lietween  the  drive 
and  driven  pulley  grooves  with  the  load  on  and  with  the 
belt  in  motion  under  average  operating  conditions.  Each 
belt  unit  is  then  legibly  stanqied  with  an  inspection 
number  which  gives  the  plus  or  minus  tolerance  of  the 
lielt  as  it  functioned  under  load. 

Meaning  of  Numbers 

In  looking  over  these  tested  lielts,  we  notice  that  several 
are  listed  in  categories  above  the  base  number  of  5(),  and 
others  are  in  the  lower  range  below  that  number.  Those 
units  slanqied  below  the  .SO  range  are  minus  tolerances 
and  those  above  the  50  range  are  plus  tolerances.  Each 
designation  represents  a  difference  of  0.1  inch.  Actually, 
the  maximum  length  of  difference  allowed  lietween  the 
extremes  in  measurement  in  a  matched  set  is  but  O.l  inch 
per  lOtt  inches;  or  stated  another  way,  0.1  of  1/*. 

Obviously,  to  bring  the  shortest  lielt  of  the  set  np  this 
fraction  of  an  inch  will  have  no  adverse  effect  on  the  belt. 

Table  1  presents  the  length  lietween  tangent  points  on 
the  sheaves  measured  for  the  differential  in  length  lie- 
tween  separate  units  of  belt,  or  the  differential  in  length 
lietw<*en  the  tight  and  the  slack  lielt.  The  figures  indicated 
are  for  180  degree  arc  of  contai't  on  both  sheaves.  This 
varies  slightly  for  other  ratios  of  contact. 

Maintenance  men  are  apt  to  say  that  the  slack  units 
are  unacce|i^able  f<ir  use  in  a  s<*t  Int-ausc  they  are  “three 
or  four  inches  too  long.”  This  is  really  not  the  case  willi 
a  new  set,  since  Table  1  refutes  that  statement.  Appear¬ 
ances  are  misleading  under  such  conditions,  for  a  two- 
inch  sag  on  a  center  to  center  distance  of  100  inches 


can  readily  be  taken  up  by  merely  shiftir  g  the  motor 
base  1/16  inch.  Actually  the  movement  is  0.0.54  inch. 

.Much  of  the  concern  over  misfit  belts  can  be  traced 
to  the  condition  of  the  sheaves  since  these  will  wear 
unequally  for  a  number  of  reasons.  Chief  causes  for  such 
wear  are  (1)  soft  spots  if  of  gray  iron,  (2)  slipping  of  a 
member  that  should  have  been  replaced  before  the  con¬ 
dition  became  acute,  and  (3)  the  presence  of  abrasives 
in  the  atmosphere  immediately  adjacent  to  the  drive. 

Sheave  Weer 

F^xcessive  sheave  wear  can  also  be  traced  to  the  work 
of  careless  mechanics  who  feel  that  the  belt  is  slipping 
becauAe  the  grooves  are  worn  to  a  polished  brightness. 
In  the  way  of  a  novice,  such  a  mechanic  may  try  to 
reduce  this  glaze  through  abrasives  or  filing.  This  often 
results  in  a  badly  unbalanced  job.  The  glazed  condition 
is  rarely  ever  the  cause  for  slippage.  In  fact  its  presence 
would  indicate,  to  an  engineer,  a  sheave  that  is  wearing 
exceptionally  well. 

(Careless  millwright  work  may  result  in  misaligned 
shafts  which  cause  some  belt  members  to  run  tight  and 
the  balance  loose  a  fractional  inch.  Misalignment  of  a 
fraction  of  an  inch  will  cause  excessive  trouble.  The  ex¬ 
tent  of  abnormal  wear  will  de|M‘nd  on  the  numlier  of 
grooves  per  sheave. 

When  converting  former  fiat  lielt  drives  to  V-belts, 
many  engineers  replace  only  the  driver  sheave  since  the 
crown  on  the  driven  unit  tends  to  prevent  the  separate 
belt  members  from  crowding  or  moving  on  to  the  middle 
of  the  pulley.  While  this  is  usually  an  excellent  means  of 
saving  money  set  aside  for  conversion,  it  also  can  de¬ 
velop  into  something  of  a  headache  for  the  maintenance 
engineer.  This  is  a  time  when  he  can  really  appreciate 
the  lienefits  of  belt  matching  so  that  he  may  apply  the 
longer  units  to  the  crown  (center)  of  the  drive  and  the 
shorter  lielts  to  the  outer  edges.  A  partially  converted 
drive  of  that  type  is  no  occasion  for  one  to  be  miserly 
by  attempting  to  patch  an  old  set  with  a  new  belt  or 
two.  The  resulting  jam-up  can  be  costly  as  the  longer 
(old I  members  crawl  over  the  new  (short)  members  to 
the  complete  ruination  of  both. 


TABLE  1.— 

-SLACK 

TAKEUP 

FOR  BELT  DRIVES 

Distonce 
Between 
Centers,  * 

Sag  in 

Inches 

Inches 

Vi 

!  1 

1  2  1 

3 

1  4 

1  5 

1  6 

20 

0.037 

0.130 

0.513 

1.080 

30 

0.025 

0.095 

0.343 

0.780 

1.51 

40 

0.010 

0.074 

0.240 

0.590 

1.03 

1.61 

50 

0.008 

0.028 

0.200 

0.440 

0.83 

1.27 

1.86 

75 

0.004 

0.018 

0.170 

0.300 

0.60 

0.87 

1.25 

100 

0.025 

0.054 

0.120 

0.40 

0.66 

0.94 

200 

0.030 

0.060 

0.21 

0.37 

0.42 

300 

0.035 

0.16 

0.29 

0.35 
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Short  Method  for  Estimating 
Electric  House  Heating  Load 


ROBERT  E.  SINCLAIR 


Aisiitanf  to  Division  Manogor,  Northwottarn  Divltlon,  Pacific  Gat  A  Ll9ht  Company, 


Portland,  Ora. 


TABLE  2.— HEAT  FACTOR  FOR  VARIOUS  CONDITIONS 

Locotion  or  Type 
of  Heaters 

Number 

of 

Houses 

Tested 

Insulation 

Type 

Window 

Gloss 

Average 

Heot 

Foctor, 

F* 

Heat  pump 

1 

Ceiling  and  walls 

I  Double 

0.146 

In  rooms 

68 

Ceiling  ond  walls  Sirtgle 

0.277 

In  rooms 

1  1 

Ceiling  only 

Single 

0.296 

Central  system 

5 

Ceiling  and  walls  Double 

0.397 

Central  system 

4 

Ceiling  and  walls  Sirtgle 

0.443 

Central  system 

76 

Ceilirtg  only 

Single 

0.454 

In  rooms 

351 

No  insulation 

Sirtgle 

0.572 

Central  system 

2 

No  insulation 

Single 

0.608 

*Dcfiiiiiii,n  of  Dcut  Factor,  1 

KWM  X 

leoo 

Cubic  Feet  X  Degree  Day* 


Bated  on  a  study  that  included  a  large  number  of  test 
houses,  a  rapid  method  was  developed  for  estimating  the 
electric  energy  requirements  for  house  heating. 

HOW  much  gasoline  wttuld  you  need  to  drive  a  freight 
truck  to  West  orkington  F'alls? 

To  answer  such  a  question  you  could  refer  to  handbooks 
for  information  on  the  energy  content  of  gasoline,  the  ef¬ 
ficiency  of  truck  engine.s,  the  friction  losses  of  hearings, 
and  other  factors  needed  for  the  calculation.  Yet  with  all 
these  refinements,  the  final  estimate  would  not  reflect  the 
very  real  influence  of  the  human  factor — or  how  often  does 
the  truck  driver  stop  for  coffee. 

W  hat  you  would  probably  do  is  to  look  at  the  operating 
records  of  trucks,  and  find  a  factor  of  so  much  gasoline  per 
ton  mile.  This  factor,  determined  on  the  road  rather  than 
in  the  laboratory,  is  realistic — it  is  an  embodiment  of  all 
factors,  human  and  otherwise.  Once  having  the  proper 
factor,  the  computation  of  the  gasoline  required  to  propel 
a  truck  over  a  certain  route  becomes  a  simple  matter,  and 
the  resulting  estimate  is  accurate  for  all  practical  purposes. 

W  hich  takes  us  to  the  point  of  the  discussion.  Why  not 
coni|)Ute  electric  house  heating  requirements  by  using  a 
fa<'tor  determined  by  observation  of  houses  presently 
heated  by  electricity.  In  addition  to  the  usual  considera¬ 
tions  of  heat  transfer,  this  factor  would  comprehend  all  the 
heat  gains  and  losses  caused  by  wcupants’  activities  and 
habits. 

To  refer  again  to  the  gasoline  analogy,  the  comparable 
information  required  for  computation  is  given  in  Table  1. 

Such  a  factor  for  electric  house  heating  computations 
was  propounded  some  years  ago  by  Homer  Bender.  lie 
termed  it  the  “heat  factor.”  W^idely  acclaimed  at  the  time, 
it  seems  to  have  become  almost  forgotten, 

W'^e  will  here  explore  the  [yossibilities  of  the  heat  factor, 
and  by  simplifying  it.  |>erhaps  restore  it  as  a  valuable  tool 
in  the  field  of  electric  house  beating.  By  definition: 

KWTl  X  KKK) 

Heat  Factor,  F  = -  -  (1) 

V  X  I)d 


TABLE  1.— GASOLINE  ANALOGY  FOR  ELECTRIC  HOUSE 
HEATING 

Item 

Gasoline  for 
Freight  Truck 

Electric  Energy  for 

House  Heotirtg 

Foctor 

Gal.  per  ton  mile 

KWH  per  cubic  foot  of 
house  per  degree  doy 

Load 

Tons 

Volume  of  house 

Opirotion 

Miles 

Degree  doys 

Where  KWH  =  annual  kilowatt  hours  as  actually  met¬ 
ered  for  space  beating 

V  =  volume  of  hous«‘  in  cubic  feet 
Dd  =  annual  degree  days 

Records  on  many  electrically  heated  housas  were  ac¬ 
cumulated.  'Fhen  by  use  of  equation  (1),  the  table  of  heat 
factors  shown  in  Table  2  was  develo|)ed.  In  the  table  we 
have  marked  lines  2  and  3  for  special  emphasis  as  the  in¬ 
formation  there  is  representative  of  most  of  the  house  heat¬ 
ing  installations  today — being  in  fairly  well  insulated 
liou.s4*s  with  the  heaters  in  the  rooms  rather  than  in  central 
systems.  The  heat  factor  for  line  2  is  0.277,  and  for  line  3 
is  0.29f).  This  leads  to  the  suggestion  that  we  can  generalize 
and  use  a  heat  factor  of  0.3  in  preparing  most  estimatra. 

The  heat  factor  equation  in  another  form  is: 

F  X  V  X  I)<1 

kwh  =  —  - 

KMM) 

0.3  X  V  X  Dd 

orKWH  =  -  --  -  (2) 

KKX) 

In  fable  .3  this  equation  is  shown  us  it  would  l>e  used  for 
various  degree-day  situations.  As  an  example,  for  .^XM) 
degree  days: 

KWH  =  V  X  1..30 

Iff,  or  volume  of  house,  is  say  lO.OtK)  cu  ft,  then  esti¬ 
mated  energy  consumption  is  10,<XK)  x  1,.S0  or  1.5,(KK) 
KWH  jyer  year. 

It  is  just  that  simple.  To  obtain  an  estimate  of  the  an¬ 
nual  kilowatt  hour  re<|uirements  for  space  heating,  multi¬ 
ply  the  volume  of  house  by  the  ap|iropriate  factor  from 
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Table  3.  Further  refinement  of  the  factor  in  pottihle  by 
either  interpolation,  or  by  drawing  a  graph,  factor  versus 
degree  days. 

To  determine  the  volume  of  the  house,  first  secure  the 
floor  area  according  to  the  outside  dimensions  of  the 
house.  Then  multiply  the  floor  area  by  the  inside  ceiling 
height  plus  one  foot.  For  the  second  floor,  use  the  gross 
area  of  the  second  floor  times  the  inside  ceiling  height  plus 
onc'half  foot.  Do  not  include  the  basement  in  determining 
house  volume,  even  though  the  basement  may  indirectly 
receive  some  heat — say  by  radiation  from  floor  above. 
Il«*wever,  if  there  is  a  basement  bedroom  or  other  base¬ 
ment  space  to  be  regularly  heated,  the  net  volume  of  such 
should  be  addl'd  to  the  house  volume. 

Rate  of  hleat  Loss 

In  addition  to  ihe  kilowatt  hour  requirements,  the 
estimated  rate  of  heat  loss  may  also  be  derived  from  the 
heat  factor.  This  is  proved  as  follows  for  by  definition: 

Annual  load  factor,  LF  = 

Annual  energy  for  heating 

-  (3) 

Maximum  rate  of  heat  loss  x  time 

KWH 

Or  l.F'  ~  —  (4) 

KW  X  3(».'>  days  x  24  hours 

where  KW  =  maximum  rale  of  heat  loss  in  kilowatts. 

Annual  energy  for  heating  is  pr<»portional  to  annual 

degree  days. 


TARLE  3.— ENERGY  EQUATIONS 

Equation  for  annual  kilowatt  hours  where  heat  foctor  equals 
0.3  and  V  equols  volume  of  house  in  cubic  feet. 


Annual 

Degre«-Day» 

Annual  Energy 
for  Space  Heatir>g,  KWH 

500 

KWH  -  V  X  0.15 

1000 

V  X  0.30 

1500 

V  X  0.45 

2000 

V  X  0.60 

2500 

V  X  0.75 

3000 

V  X  0.90 

3500 

V  X  1.05 

4000 

V  X  1.20 

4500 

V  X  1.35 

5000 

V  X  1.50 

5500 

V  X  1.65 

6000 

V  X  1.80 

6500 

V  X  1.95 

7000 

V  X  2.10 

7500 

V  X  2.25 

8000 

V  X  2.40 

8500 

V  X  2.55 

Maximum  rate  of  heat  loss  is  proportional  to  degrees 
temperature  below  70F\ 

So  from  Equation  (3) : 

I)d 

LF  = -  (5) 

(70  —  T)  X  36.3  days 

where  T  =  design  minimum  tem|>erature,  F. 

Now  equate  (4)  and  (5)  and  solve  for  KWH 
24  X  Dd  X  KW 

kwh  = -  (6) 

(70  — T) 

Now  equate  (2)  and  (6),  and  solve  for  KW 

Vx  (70  — T) 

KW  = - 

80,000 

Vx  (70  — T) 

Or  rate  of  heat  loss,  watts  = - (7) 

80 

In  Table  4,  this  equation  is  shown  as  it  would  be  used  for 
various  design  temperatures.  For  instance,  at  lOF'  outdoor 
temperature,  the  equation  is: 

Rate  of  heat  loss,  watts  =  V'  x  0.7.5 

If  F,  or  volume  of  house,  is  say  10,f)00  cu  ft.  then  rate 
of  heat  loss  is  10,000  x  0.75  or  7500  watts  or  7.5  kw. 

As  regards  space  heating  one  should,  of  course,  l)ear  in 
mind  that  rate  of  heat  loss,  maximum  demand,  and  con¬ 
nected  load  are  three  different  quantities.  But  once  having 
computed  the  rate  of  heat  loss,  the  connected  load  can  be 
determined. 

Data  Required 

In  summary,  let  us  emphasize  that  the  househeating 
estimator  needs  only : 

1.  Determine  volume  of  house  (house  is  to  be  reason¬ 
ably  well  insulated,  and  heat  is  to  be  applied  directly 
in  the  rooms) . 

2.  Multiply  the  volume  by  appropriate  factor  from 
Table  3  to  determine  annual  kilowatt  hour  consump¬ 
tion. 

3.  Multiply  the  volume  by  appropriate  factor  from 
Table  4  to  determine  rate  of  heat  loss  in  watts. 


TARLE  4.— RATE  OF  HEAT  LOSS  EQUATIONS 

Equation  for  rote  of  heat  loss  in  wotts  where  heat 
equals  0.3  and  V  equals  volume  of  house  in  cubic  feet. 

factor 

Design  | 

Rate  of  Heat  Loss 

Temperoture,  F  1 

from  House, 

Watts 

30 

Wotts  -  V 

X  0.50 

25 

V 

X  0.56 

20 

V 

X  0.63 

15 

V 

X  0.69 

10 

V 

X  0.75 

5 

V 

X  0.81 

0 

V 

X  0.87 

—  5 

V 

X  0.94 

—  10 

V 

X  1.00 

—  15 

V 

X  1.06 

—20 

V 

X  M3 

—25 

V 

X  1.19 

—30 

V 

X  1.25 
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Centrifugal  Pump  Bearings 


IGOR  J.  KARASSIK  and  ROY  CARTER 


Centrifugal  Pump  Division,  Worthington  Corporation,  Harrison,  N.  J. 


Mechanical  arrangements  and  lubricating  methods  for 
centrifugal  pump  shaft  bearings  are  discussed  in  this, 
the  eighth  in  a  series  of  articles  on  centrifugal  pump 
components  and  characteristics. 


CKNTRIFIGAL  pump  hearings  support  the  shift  or 
rotor  in  correct  alignment  in  relation  to  the  sta¬ 
tionary  parts  under  the  action  of  radial  and  transverse 
loads.  Those  which  give  radial  positioning  to  the  rotor 
are  called  line  hearings,  whereas  hearings  which  locate 
the  rotor  axially  are  called  thrust  hearings.  Bearings 
Hhkh  serve  both  as  radial  and  thrust  Itearings  are  U'^ually 
also  called  thrust  hearings. 

All  types  of  hearings  have  been  used  for  centrifugal 
pumps.  Kven  the  same  basic  design  of  pump  is  often  made 
regularly  with  two  or  more  types  of  hearings  as  required 
by  varying  service  conditions,  or  by  the  preference  of 
the  purchaser. 

For  the  double-suction,  single-stage,  general  service 
pump,  two  external  hearings,  one  on  either  side  of  the 
casing,  are  generally  used.  These  were  formerly  of  the 
babbitted  type  using  oil  lubrication,  but  in  re<-ent  years 
most  manufacturers  have  changed  to  anti-friction  hearings 
using  either  grease  or  oil  lubrication. 

Some  of  the  small,  inexpensive  centrifugal  pumps  U8e<l 
for  pumping  clear  liquids  are  provided  with  an  internal 
sleeve  hearing,  as  shown  on  Fig.  1.  The  li<|uid  itself  is 
used  as  a  lubricant,  though  a  .separate  grease  lubrication 
through  an  alemite  fitting  is  used  in  some  designs. 

Pump  hearings  may  he  of  the  rigid  or  of  the  self¬ 
aligning  type.  A  self-aligning  hearing  will  automatically 
adjust  itself  to  a  change  in  the  angular  position  of  the 
shaft.  In  babbitted  or  sleeve  type  hearings  the  name  is 
applied  to  hearings  which  have  a  spherical  fit  of  the  sleeve 
in  the  housing.  In  anti-friction  hearings,  it  is  applied  to 
hearings  in  which  the  outer  race  is  spherically  ground 
<»r  where  the  housing  provides  a  spherical  fit  for  the 
hearing. 

The  most  common  types  of  anti-friction  l)earings  used 
on  centrifugal  pumps  are  the  various  types  of  hall  hear¬ 
ings.  Roller  hearings  are  used  to  a  lesser  extent,  hut  the 
spherical  roller  hearing  is  frequently  used  with  large 
shaft  sizes  for  which  there  is  a  limited  choice  of  hall 
l>earings.  Most  roller  l>earings  are  suitable  only  for  radial 
loads,  thus  tending  to  limit  their  use  on  centrifugal  pumps 
t(»  applications  which  are  not  intended  to  carry  a  com¬ 
bined  radial  and  thrust  load. 

Although  double-suction  pumps  are  theoretically  in  hy¬ 
draulic  balance,  even  such  pumps  are  provided  with  thrust 
hearings,  usually  of  the  combined  radial  and  thrust  type. 
A  centrifugal  pump  is  a  product  of  the  foundry,  and 
minor  casting  irregularities  will  always  exist.  These  ir¬ 
regularities  may  cause  differences  in  the  eddy  currents 
set  up  on  the  two  sides  of  the  impeller,  resulting  in  an 
axial  hydraulic  thru.st.  In  addition,  unequal  wear  of  the 


Fig.  1.  Internal  sleeve  bearing. 


ring>«  and  other  parts  may  (ause  unbalance.  Finally,  the 
How  of  the  li(]uid  into  the  suction  eyes  may  he  unetpial 
l)ecause  of  an  impro|M-r  suction  piping  arrangement,  thus 
causing  an  unbalanced  hydraulic  condition.  As  a  result, 
some  form  «)f  thrust  hearing,  capable  of  taking  thrust  in 
either  direction,  is  necessary  for  double  sue  tion  punqts, 
in  order  to  maintain  the  rotor  in  its  proper  axial  |H)si- 
tion.  (Generally,  the  thrust  capacity  of  such  a  hearing  is 
far  in  excess  of  the  probable  unbalance  due  to  irn'gulari- 
ties. 

Ball  Bearings 

'I'he  most  common  ty|M‘A  of  hall  hearings  used  on  cen¬ 
trifugal  pumps  are  the  single-row  deep-gr«)ove  ty|)e,  the 
douhle-ri»w  d«*ep-groove  ty|>e,  the  double-row  M‘lf-aligning 
type  and  the  angular-contact  tyfie,  made  both  in  the  single 
or  double-row  ty|K-.  All  except  the  douhle-row  self-aligning 
type  are  capable  of  carrying  thrust  loads  as  well  as  radial 
loads.  Sealed  type  hall  l>earings,  adapter  tyf>e  hall  hear¬ 
ings,  and  other  modifications  of  hall  hearings  also  have 
some  application  in  special  cases.  It  is  inqxirtant  to  re- 
memlier  that  sealed  pre-luhricated  hearings  require  special 
attention  if  the  unit  in  which  they  are  installed  is  not 
ofierated  for  a  long  {leriod  of  time- -as,  for  instance,  when 
kept  in  stock  or  storage.  In  such  cases,  the  shaft  should 
l>e  turned  over  occasionally,  say  once  every  three  or  six 
months,  to  agitate  the  lubricant  and  maintain  a  him 
coating  on  the  halls. 

Bearings  intended  to  carry  thrust  must  he  so  mounted 
that  both  the  inner  and  outer  races  are  Imked  axially 
in  position.  The  inner  race  is  locked  on  the  shaft,  gen- 
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Fig.  6.  Double  row  or^ulor 
contoct  boll  bearing. 


Fig.  2.  Self-alignirtg  double  Fig.  3.  Single  row  deep 

row  ball  bearing  (SKF).  groove  boll  bearing  (SKF). 

rrally  brlwf'en  a  Klioul<l(*r  and  a  t>haft  nut,  while  the  outer 
race  in  hM-ked  lH*tween  a  shoulder  in  the  hearing  housing 
and  the  t)earing  cover  holted  to  the  houHing.  On  the  other 
hand,  so  as  not  to  transmit  axial  thrust  loads  to  a  l>ear- 
ing  intended  to  carry  radial  loads  only,  the  outer  race 
must  l>e  |)ermitted  to  undergo  a  slight  axial  displat  ement 
hy  sliding  in  the  l»earing  housing,  while  the  inner  race 
is  axially  hn-ked  on  ihe  shaft.  The  outer  race  fit  must  not 
l»e  too  loose,  however,  so  as  to  prevent  rotation  in  the 
hearing  housing. 

'Fhe  self-aligning  type  of  hall  hearing  (Fig.  2 1  is  the 
most  serviceable  ty|>e  for  heavy  loads,  high  s|M‘eds,  long 
hearing  spans  and  no  end  thrust.  For  this  reason,  it  is 
ideally  adapted  to  service  as  a  line  hearing  on  a  cen¬ 
trifugal  pump.  The  double  rows  of  halls  run  in  fixed 
grooves  in  the  inner  r>r  shaft  race  and  the  outer  race  is 
ground  to  a  spherical  seat.  Any  slight  vibration  or  .shaft 
deflection  is  therehire  taken  care  of  by  this  self-aligning 
hearing  which  o|M*rated  as  a  pivot.  In  cases  where  lightly 
constructed  pumps  are  used,  “breathing”  may  take  place 
in  the  casing  when  pressure  is  developed  and  this  type 
of  liearing  is  desirable,  as  the  slight  misalignment  cau.sed 
hy  “breathing”  will  he  com|)ensated  in  the  hearing.  It 
has  very  little  thrust  capacity  and  is  not  used  for  com¬ 
bined  radial  and  thrust  loads. 

The  single-row  deep-groove  hall  l>earing  (Fig.  .3)  is 
most  favored  hy  iM-aring  manufacturers  because  it  is  ap¬ 


plicable  to  so  many  services  and  permits  standardized 
production  methods.  It  is  capable  of  carrying  both  radial 
and  axial  loads  and,  for  conservative  speeds,  low  end 
thrusts  and  short  spans,  this  l>earing  is  very  satisfactory. 
When  two  such  hearing.s  are  used  in  a  centrifugal  pump, 
one  of  them  is  intended  to  carry  both  radial  and  axial 
loads,  while  the  set-ond  carries  radial  loads  only.  There¬ 
fore,  only  one  of  the  l)earings  must  have  both  outer  and 
inner  races  locked  in  position  while  the  second  bearing 
has  il.2  outer  race  free  to  displace  axially. 

The  double-row  deep-groove  hall  hearing  (Fig.  4)  is 
in  effect  two  single  row  hearings  side  by  side  and  has 
greater  capacity  both  for  radial  and  thrust  loads.  It  is 
used  quite  generally  when  the  loading  is  more  than  that 
|>ermitled  by'  the  single  row  type. 

The  angular-contact  hall  hearing  operates  on  a  prin¬ 
ciple  which  makes  it  good  for  heavy  thrust  loads.  The' 
single-row  tyjie  (f  ig.  5)  is  good  only  for  thrust  in  one 
direction,  while  the  double-row  type  (Fig.  6),  which  is 
basically  two  single  row  hearings  hack  to  hack,  can  there¬ 
fore  carry  thrust  in  either  direction.  Two  single-row 
angular  com'act  hearings  are  frequently  matched  and  the 
faces  of  the  races  ground  hy  the  hearing  manufacturer 
for  back  to  back  mounting  (Fig.  for  two  directional 
thrust  loads.  In  some  cases,  the  two  hearings  are  locked 
together  by  recessing  the  inner  races  and  pressing  them 
onto  a  short  ring.  (See  Fig.  8).  When  two  separate 
angular-contact  hearings  are  used,  care  must  he  taken  to 
mount  them  correctly  on  the  shaft. 


Fig.  5.  Single  row  ongutar 
contact  ball  bearing. 


Fig.  8.  Double  row  angular  contact  ball  thrust  bearing,  grease 
lubricated  and  water  cooled. 


Fig.  7  Two  single  beorings 
mounted  bock-to-bock. 


Fig.  4.  Double  row  deep 
groove  ball  bearirtg  (SKF) 


Fig.  9.  Double  row  self-aligning  line  boll  bearing,  oil  lubricated 
and  water  cooled. 


The  single-row  angular-contact  hall  bearing  can  he  used 
singly  on  centrifugal  pumps  only  when  there  will  be  a 
thrust  at  all  times  in  one  direction.  Hence,  its  held  of 
possible  application  is  limited  primarily  to  vertical  pumps. 

The  double-row  hearing  or  its  equivalent  of  a  matched 
pair  mounted  back-to-back  has  been  found  very  satis¬ 
factory  where  there  is  a  {M)ssibility  of  a  high  thrust  load 
in  either  direction.  Some  pump  manufacturers  stand¬ 
ardize  on  this  double-row  angular-contact  type  for  com¬ 
bined  radial  and  thrust  bearings. 

Ball  Bearing  Lubrication 

In  the  layout  of  a  line  of  centrifugal  pumps,  the  choice 
of  the  type  of  bearing  lubricant  is  dictated  by  the  appli¬ 
cation  requirements,  by  cost  considerations  and,  in  cer¬ 
tain  cases,  by  the  preferences  of  the  type  of  purchaser 
which  would  absorb  the  major  portion  of  the  output  of 
that  line. 

Ball  hearings  used  in  centrifugal  pumps  are  gener¬ 
ally  grease  lubricated,  although  for  some  types  of  ser¬ 
vices,  oil  lubrication  is  frequently  applied.  When  bearings 
are  grease  lubricated,  grease  is  packed  into  the  bearing 
and  the  rotation  of  the  balls  throws  it  out  of  the  Itearing 
proper  and  creates  a  slight  suction  at  the  inner  race.  Even 
though  the  grade  of  grease  used  for  the  lubrication  of 
ball  bearings  is  relatively  light,  it  is  a  serni-solid  and 


Hows  slowly.  As  heat  generate.s  in  the  l>earing,  the  How  of 
the  grease  is  accelerated.  This  grease  is  then  thrown  out  at 
the  outer  race  by  the  rotation  of  the  balls  and  is  cooled 
by  contact  with  the  housing.  There  is,  therefore,  a  con¬ 
tinuous  circulation  of  the  grea-^e  which  lubricates  and 
cools  the  l>earing.  This  method  <»f  lubrication  requires 
the  minimum  amount  of  attention  and  has  proved  itself 
very  .satisfactory. 

The  housings  of  bearings  of  v  ertical  pumps  require  seals 
to  prevent  the  ewajie  of  the  lubricant.  Grease  is  generally 
preferred  as  there  is  less  chance  of  leakage. 

A  grease  lubricated  ball  bearing  .should  never  have  its 
housing  fully  packed  with  grease,  as  it  prevents  the  proper 
circulation  of  the  grease.  As  a  rough  rule,  it  Is  recom¬ 
mended  that  the  void  spaces  in  the  housing  Ik*  ^  ;i  filled 
with  grease.  An  excess  amount  of  grease  will  cause  the 
iH'aring  to  heat  and  grea.se  will  Mow  out  of  the  seals  to 
relieve  the  situation.  Unless  the  excess  grease  can  escape 
through  the  seal  or  through  a  relief  cock  used  on  many 
large  units,  there  is  probability  that  the  bearing  will  fail 
early.  In  general  when  the  bearings  are  grease  lubricated, 
there  is  more  trouble  caased  by  an  excess  of  lubrication 
than  by  lack  of  lubrication.  Thus,  here  is  the  exceptional 
case  where  too  much  attention  is  worse  than  two  little. 

When  ball  bearings  are  oil  lubricated,  it  is  necessary 
to  provide  an  adequate  method  for  maintaining  suitable 
oil  levels  in  the  housing.  'I  he  level  of  the  oil  should  Im*  at 
about  the  <  enter  of  the  lowermost  ball  in  the  bearing  when 
the  latter  is  stationary.  This  may  Ik;  accomplished  by  a 
dam  to  keep  the  oil  level  just  right  (.see  Fig.  0)  and  an 
oil  slinger  to  maintain  the  level  behind  the  dam  and  so 
increase  the  leeway  in  the  level  at  which  the  o|)erator  must 
keep  the  oil  in  the  housing.  In  some  cases,  oil  rings  are 
im‘d  to  suppi)  oil  to  the  bearings  from  the  bearing  hous¬ 
ing  reservoir  as  shown  on  Fig.  10.  In  other  designs,  a 
c«mstant  level  oiler  (Fig.  11)  is  used  to  maintain  the 
proper  oil  level  in  the  bearing  housing. 

Sleeve  Bearings 

While  antifriction  l)earings  have  replace<l  the  plain 
cylindrical  journal  or  sleeve  bearing  in  the  majority  of 
centrifrugal  pump  designs,  there  still  remains  a  large 
field  of  application  for  this  ty|>e  of  bearing.  At  the  one  ex¬ 
treme  of  this  field  of  application,  the  sleeve  bearing  is 
use<l  for  reasons  of  economy  because  it  leads  to  a  cheaper 
construction.  Some  of  the  small  inexpensive  centrifugal 
pum{)s  used  strictly  for  pumping  clear  liquids  are  pro- 


Fig.  10.  Boll  bearings  arranged  (left)  with  ail  rings  in  the  housing  or  (right)  for  greose  lubricotion. 
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vided  with  an  internal  sleeve  hearing,  as  ilustrated  on 
F'ig,  1.  This  type  of  internal  sleeve  bearing  depends  pri¬ 
marily  on  the  liquid  pumped  for  its  lubrication  and  a 
water  seal  is  sometimes  used  in  the  center  of  the  bearing, 
connec:ted  to  the  pump  discharge  whence  liquid  is  intro¬ 
duced  under  pressure. 

At  the  other  extreme  of  the  field,  sleeve  l)earings  are 
used  for  heavy  duty  pumps,  when  the  shaft  diameter 
reaches  proportions  such  that  antifriction  Ijearings  are  not 
available  or  may  be  considered  less  reliable  at  the  o|)er- 
ating  speeds  involved.  Such  is,  for  instance,  the  case  with 
high  pressure  boiler  feed  pumps  designed  for  pressures 
of  1.5(X)  [)si  and  above,  operating  at  speeds  of  .3600  rpm 
and  having  shaft  diameters  of  over  3  inches  at  the  bear¬ 
ings. 

In  addition,  there  are  sometimes  encountered  personal 
preferences  for  the  use  of  sleeve  I>earing8,  preferences 
strong  enough  to  warrant  some  pump  purchasers  to  pay 
a  premium,  if  necessary,  for  special  design  modifications 
to  standard  pumps  which  are  then  built  with  sleeve  hear¬ 
ings  instead  of  the  usual  bull  bearing  construction. 

'Ilie  materials  used  for  the  liearing  bushings  vary  con¬ 
siderably  between  various  designs,  but  for  heavy  duty 
service,  babbitted  bearings  are  generally  preferred.  The 
Itearing  bushing  may  consist  of  a  babbitt  lining  of  V^-inch 
thickness  or  over,  anchored  in  the  bearing  shell  by  means 
of  dovetailed  grooves.  F’or  better  results,  the  cast  iron 
shells  are  first  tinned  and  the  babbitt  poured  at  the  melt¬ 
ing  point  of  tin  in  order  to  insure  a  {)erfect  bond. 

The  simplest  form  of  sleeve  ty|)e  bearings  used  to  carry 
a  thrust  component,  incorporate  a  babbitted  shoulder  in 
the  l>earing  shell,  a  collar  or  shoulder  being  provided  on 
the  shaft  to  ride  against  this  babbitted  shoulder  and 
lubrication  l>eing  supplied  under  pressure  at  that  point. 
For  more  severe  services,  the  usual  solution  is  to  supply 
a  regular  Kingsbury  type  of  thrust  bearing.  Kingsbury 
bearings  are  capable  of  taking  care  of  unit  thrust  load** 
and  high  linear  speed  so  far  in  excess  of  the  ordinary 
straight  collar  thrust  that  there  is  no  near  comparision 
Icetwt^en  the  two.  Their  cost  is  relatively  high,  however, 
and  therefore,  their  use,  except  where  extreme  thrust  con¬ 
ditions  are  present,  may  not  always  be  warranted. 

Mechanical  Features  of  Bearing  Construction 

Bearing  Location.  On  horizontal  pumps  that  have  a 
bearing  at  each  end,  the  bearing  at  the  outboard  end  is 


known  as  the  outboard  bearing  and  the  bearing  at  the 
driver  end,  the  inboard  bearing.  Pumps  with  overhung 
impellers  have  both  bearings  on  the  same  side  of  the  im¬ 
peller.  On  these,  the  bearing  nearest  the  impeller  is  the 
inboard  and  the  one  farthest  away  is  the  outboard.  Gen¬ 
erally  when  a  pump  is  provided  with  bearings  at  both 
ends,  the  thrust  bearing  is  placed  at  its  outboard  end  and 
the  line  bearing  at  the  inboard  end. 

Water  Cooling.  There  is  a  certain  amount  of  friction 
in  every  bearing,  even  in  the  anti-friction  type.  As  a 
result,  every  bearing  when  in  operation  generates  heat, 
the  amount  of  which  depends  upon  the  load  on  the  bearing 
and  the  rotative  8|)eed.  'Fhe  heat,  so  generated,  must  be 
dissipated  either  to  the  surrounding  air,  or  through  some 
other  medium.  If  the  amount  of  heat  generated  is  too 
much  for  air  cooling,  water  cooling  becomes  necessary. 
Thus,  thrust  l>earings  are  more  frequently  water  cooled 
than  line  l>earings.  This  can  be  accomplished  either  by 
circulating  water  (or  other  cooling  liquid)  through  a 
jacket  surrounding  the  bearing. 

With  pumps  handling  hot  liquids,  heat  from  the  in¬ 
terior  of  the  pump  may  be  transmitted  to  the  bearing 
housings  and  the  bearings  by  radiation  and  by  conduction 
along  the  shaft,  thus  adding  to  the  problem.  There  are  a 
few  installations  where  pump  bearings  are  cooled  with  air 
forced  through  ducts  in  the  bearing  housings  by  fans. 

Bearing  Housings.  The  bearing  housing  is  the  part 
which  houses  the  bearing  and  locates  it  in  its  correct 
radial  position,  concentrically  with  all  the  bored  fits 
which  form  the  pump  running  joints.  The  bearing  hous¬ 
ing  fulfills  the  function  of  containing  the  lubricant  neces¬ 
sary  to  the  proper  operation  of  the  bearing.  With  thrust 
bearings,  the  housing  also  has  the  function  of  locating 
the  l>earing  in  its  proper  axial  position. 

Bearing  Brackets.  The  structural  element  used  to  sup- 
I)ort  and  connect  the  bearing  housing  to  the  pump  is 
called  the  bearing  bracket.  It  can  be  a  separate  piece  or 
part  of  either  the  bearing  housing  or  the  pump  casing 
or  head. 

If  the  bearing  bracket  of  a  pump  is  cast  onto  the  pump 
casing,  it  is  called  an  integral  bearing  bracket.  If  the 
bracket  is  bored  and  otherwise  machined  at  the  same  time 
as  the  casing  is  bored,  correct  alignment  is  assured.  The 
bracket  is  usually  designed  so  it  acts  as  a  pocket  to  collect 
the  leakage  from  the  stuffing  box. 

Pedestal  Type  Bearings.  A  pedestal  type  bearing  is  one 
in  which  the  housing  is  supported  on  a  flat  surface,  gener¬ 
ally  a  pad  on  a  l>edplate  or  a  sole  plate.  It  is  most  advan¬ 
tageously  used  for  radial  loads.  It  was  used  quite  exten¬ 
sively  for  centrifugal  pumps  in  their  early  stages  of 
development  but  has  been  generally  superseded  by  the 
bracket  type  bearing,  first  because  of  easier  alignment 
and,  se<'ond,  l)ecau8e  of  increased  thrust  loads  resulting 
from  higher  head  application.  The  pedestal  type  bearing 
is  still  used  in  connection  with  centrifugal  pumps  for  sup¬ 
porting  a  separate  jackshaft  or  an  extension  of  the  pump 
shaft  for  l>elt  drive,  for  some  belt  drive  pump  designs, 
and  in  some  large  pump  designs. 

\ext  month — Centrifugal  Pump  Couplings 
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Basic  Principles  of  Pneumatic 
Control  Mechanisms 

WERNER  G.  HOLZBOCK 

Th«  action  of  basic  ntachanitms  in  pnaumatic  controlling 
davicat  for  raaulation  of  tamparatura,  prassura,  and  flow 
is  dascribad.  Rafinamants  in  instrumant  dasign  and  tha 
application  of  faadback  principles  ara  illustrated. 


TMK  progress  which  heating  and  air  conditioning  have 
made  during  the  last  twenty  years  is  due,  in  large 
part,  to  {lerfection  of  the  means  of  measurement  and  con¬ 
trol  of  variables,  such  as  temperature,  pressure,  and  flow. 
Refinements  in  controlling  device  have  allowed  faster  and 
more  precise  measurement  and  continually  improved 
methods  of  response  to  variations  from  a  predetermined 
setpoint. 

Response  consists  of  introducing  certain  changes  in  the 
system  under  control,  frequently  hy  automatically  posi¬ 
tioning  a  control  valve,  thus  compensating  for  the  devia¬ 
tion  whic-h  the  measuring  element  has  detected  in  the 
controlled  variable. 

Fur  example,  the  tenqieraiure  of  a  liquid  which  is 
heated  hy  steam  is  measured,  and  in  accordance  with  the 
measurement  the  steam  admitted  to  the  heating  device  is 
automatically  adjusted  t«)  exactly  the  flow  rate  that  is  re¬ 
quired  to  keep  the  tenqierature  at  its  desired  value,  i.e. 
at  its  setpoint. 

Prom  Maaturemanf  to  Control  Valvo 

The  control  valve  is  generally  air  actuated.  The  air 
pressure  is  applied  to  one  side  of  a  large  diaphragm  of 
.SO  U)  200  square  inches  «»f  area.  The  other  side  of  this 
diaphragm  is  fastened  to  a  valve  stem.  The  air  pressure 
tries  to  m<ive  the  valve  stem  downwards  against  an  up¬ 
ward  force  exerted  hy  a  helical  spring,  as  shown  in  Fig. 
1.  Hy  increasing  and  decreasing  the  air  pressure  on  top 
of  the  diaphragm,  it  is  possible  to  positi«m  the  valve  to 
any  desired  iqiening. 

The  usual  arrangement  is  such  that  air  pressure  changes 
of  frimi  .3  to  FS  psig  move  the  valve  through  its  full  stroke. 

To  incorporate  the  contnd  valve  into  an  automatic 
priMress,  it  is  necessary  to  convert  the  measurement  of  the 
variable,  tem^ierature  in  the  above  example,  into  an  air 
pressure  signal  transmitted  to  the  valve. 

The  ideal  case  is  that  in  which  the  control  valve  air 
pressure  is  9  psig,  i.e.  midway  between  3  and  15  psig, 
when  the  temperature  is  at  the  setpoint,  and  to  increase 
or  decrease  the  pressure  in  exact  proportion  to  any 
deviation  from  this  point.  A  controller  which  resfKmds  in 
such  a  way  is  a  proportional  controller. 

Such  an  ojieration  assumes  that  the  valve  opening  which 
corresponds  to  9  psig  air  pressure  is  precisely  that  which 
furnishes  enough  steam  to  maintain  the  setpoint  of  the 
liquid.  This  might  well  l)e  true  for  a  given  instance;  but 


suppose  the  liquid  is  in  continuous  flow,  and  while  it 
passes  through  a  vessel  it  is  being  heated.  It  might  happen 
that  the  incoming  liquid  changes  in  tem|)erature,  let  us 
say  the  temperature  drops,  which  means  that  more  steam 
is  required  to  bring  the  liquid  up  to  the  same  tempera¬ 
ture  as  before. 

How  does  the  control  loop  respond  to  this  new 
condition? 

The  first  reaction  will  be  that  the  measured  tempera¬ 
ture  decreases  and  the  control  valve  air  pressure  will 
consequently  drop  to  say  7  psig.  This  opens  the  valve 
wider  and  more  steam  is  admitted  to  the  heating  equip¬ 
ment.  This  is  exactly  what  is  wanted  and  the  temperature 
moves  towards  the  setpoint  again.  However,  in  the  meas¬ 
ure  as  it  approaches  the  setpoint,  the  air  pressure  in¬ 
creases,  since  tem{)erature  and  control  valve  air  pressure 
are  in  an  inalterable  relationship.  As  the  pressure  in¬ 
creases,  the  valve  throttles  the  steam  How — an  action 
which  defeats  the  intent  of  obtaining  a  permanent  increase 
of  steam  flow  as  demanded  by  the  new  process  condition. 
Thus  the  controlling  arrangement  under  consideration  is 
not  able  to  bring  the  temperature  back  to  the  desired  level. 
A  deviation  from  the  setpoint  will  {rersist.  This  deviation 
is  called  offset. 

Offset  is  due  to  a  so-called  load  change,  a  name  which 
is  applied  to  a  change  in  the  process  that  requires  a  per¬ 
manent  increase  or  decrease  of  the  air  pressure  to  keep 
the  valve  in  a  position  which  corresponds  to  the  new 
condition. 

If  it  would  be  possible  to  change  the  relationship 
between  measurement  and  control  valve  air  pressure  in 
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such  a  way  that  the  setpoint  no  longer  corresponds  to  9 
psig  but  to,  let  us  say,  8  psig,  then  the  offset  would  be 
compensated  for  by  additional  valve  opening  and  the 
process  could  be  kept  at  the  same  temperature  as  before. 

This  change  of  relationship  is  possible  in  modern  con¬ 
trol  instruments.  It  takes  place  when  the  arrangement  is 
unable  to  reestablish  the  desired  temperature  level,  and 
is  called  automatic  reset. 

An  accurate  measuring  device  is  usually  a  delicate 
device.  Making  it  work  means  burdening  the  mechanism, 
and  this  is  likely  to  introduce  inaccuracies.  In  the  design 
of  a  controller,  every  effort  is  made,  therefore,  to  convert 
weak  inputs  into  forceful  signals  and  to  demand  only  a 
minimum  amount  of  work  from  the  different  mechanisms 
which  are  involved. 

The  Fiapper-and-Nozzle  Principle 

A  basic  mechanism  in  pneumatic  controllers  consists  of 
a  flapper  and  a  nozzle  illustrated  in  Fig.  2.  If  the  restric¬ 
tion  is  smaller  in  cross-sectional  area  than  the  area  of  the 
nozzle  opening,  and  the  flapper  leaves  the  nozzle  entirely 
open,  then  the  pressure  between  restriction  and  control 
will  be  equal  to  atmospheric  pressure  plus  the  pressure 
drop  across  the  nozzle  opening.  On  the  other  hand,  when 
the  nozzle  is  completely  closed  by  the  flapper  the  pressure 
l>etween  restriction  and  control  valve,  i.e.,  the  nozzle  back 
pressure  will  build  up  to  the  pressure  of  the  air  supply. 

Between  these  two  extreme  conditions,  fully  open  and 
fully  closed,  the  flapper  might  assume  any  number  of 
positions;  the  closer  it  moves  towards  the  nozzle  the  higher 
l)ecome8  the  nuzzle  back  pressure. 

By  means  of  a  suitable  linkage,  the  flapper  is  connected 
to  the  measuring  mechanism  and  positioned  by  it.  This 
arrangement  might  look  like  putting  a  heavy  load  on  the 
measuring  mechanism  which  is  expected  to  operate  the 
flapper  and,  in  one  position,  to  close  the  nozzle  completely 
against  an  air  pressure  of  15  psig.  In  reality,  the  load  is  a 
very  light  one.  The  maximum  push  the  air  will  exert  on 
the  flapper  in  a  standard  design  is  about  0.00285  lb  or 


Atr  supply 

Fig.  3,  Principle  of  the  pilot  valve. 


0.0356  oz  or  just  about  one  gram.  This  is  made  possible 
by  a  nozzle  opening  which  has  a  diameter  of  1/64  of  an 
inch.  Since  this  corresponds  to  an  area  of  the  nozzle  open¬ 
ing  of  0.00019  square  inch,  the  resulting  force  caused  by 
an  air  pressure  of  15  psig  is  0.00019  X  15  =  0.00285  lb. 

It  was  stated  above  that  the  cross-sectional  area  of  the 
restriction  must  be  smaller  than  the  nozzle  area.  Thus  the 
nozzle  of  1/64  of  an  inch  of  diameter  requires  a  restric¬ 
tion  diameter  of  about  0.008  inch.  The  really  amazing 
thing  is  that  with  all  these  minute  dimensions,  with  a 
maximum  force  of  one  gram  the  steam  flow  to  some  gigan¬ 
tic  piece  of  machinery  may  be  controlled,  and  a  tempera¬ 
ture  may  l)e  kept  steady  within  one  degree  or  leaa. 

It  is  of  interest  to  consider  the  amount  the  flapper  has 
to  move  in  order  to  bring  the  control  valve  from,  say,  a 
completely  cl«)sed  to  a  conipletely  open  position.  The 
flapper  at  the  point  of  nuzzle  contact  moves  in  this  case 
through  a  distance  of  the  order  of  two  thousands  of  an 
inch.  This  is  the  total  travel  required  to  move  the  flapper 
from  a  position  in  which  it  covers  the  nozzle  completely 
increasing  the  nozzle  back  pressure  to  15  psig,  to  one  in 
which  enough  air  escapes  through  the  nozzle  to  drop  the 
back  pressure  to  its  minimum  value. 

On  the  basis  of  this  small  movement,  the  total  work  to 
l>e  done  by  the  measuring  element  is  on  the  order  of 
O.(KM)  (MM)  2  ft-lb. 

Pilot  Valves 

One  of  the  continuous  concerns  in  controlling  processes 
is  speed.  Once  a  deviation  is  sensed  by  the  measuring  ele¬ 
ment,  corrective  action  must  be  taken  quickly.  If  the  con¬ 
trol  valve  air  pressure,  for  example,  is  to  l>e  increased  and 
all  the  air  necessary  for  this  action  has  to  pass  through 
the  restriction,  then  a  definite  delay  will  take  place  in  the 
control  valve  action. 

There  is  a  considerable  air  volume  required  in  filling  up 
the  air  tubing  to  the  valve  and  the  space  above  the  dia¬ 
phragm,  and  to  produce  a  change  of  control  valve  air 
pressure  requires  the  release  or  the  addition  of  a  rela¬ 
tively  large  amount  of  air.  This  air  would  have  to  pass 
either  through  the  small  nozzle,  when  it  is  released,  or  it 
must  pass  through  the  even  smaller  restriction,  when 
pressure  is  to  be  increased. 

To  reduce  these  delays,  pilot  valves  are  provided.  Basic¬ 
ally,  they  are  nothing  but  small  three-way  air  valves  in¬ 
serted  between  nozzle  and  control  valve.  They  require 
small  air  volumes  for  their  operation  but  they  are  able  to 
rapidly  release  from  or  admit  to  the  control  valves  rela¬ 
tively  large  volumes  of  air. 


,  To  nouls 
I  I 


Spring 

Fig.  4.  A  refinsmsnt  of  volv*  shown  in  Fig.  3. 
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Fig.  5.  Damenttrotion  of  feedbock. 


Th«?  principle  of  one  type  of  pilot  valve  is  shown  in 
Kig.  3.  The  spherical  valve  plug  is  connected  to  the  dia¬ 
phragm  hy  means  of  a  valve  stem.  In  the  illustrated  posi¬ 
tion  the  exit,  which  connects  to  the  atmosphere,  is  closed 
hy  the  plug  and  the  undiminished  air  supply  pressure  is 
applied  to  the  control  valve.  In  this  position,  the  nozzle, 
to  which  this  pilot  valve  would  l)e  connected,  would  ob¬ 
viously  l>e  wide  o|>en  sinc.e  the  diaphragm  in  the  pilot 
valve  is  not  deflected  at  all.  Should  the  nozzle  hack  pres¬ 
sure  increase  Itecuuse  the  fiap{)er  moves  closer  towards  the 
nozzle,  the  diaphragm  would  deflect  and  the  valve  plug 
would,  at  least  paitially,  open  the  port  to  atmosfihere  and 
close  hy  a  corresponding  amount  the  port  that  admits  air 
from  the  supply  line.  The  maximum  deflection  <»f  the  pilot 
valve  diaphragm  would  hha-k  off  the  air  supply  and  re¬ 
lease  all  excess  air  in  the  control  valve  to  reduce  the  con¬ 
trol  valve  air  pressure  to  atmospheric  condition.  All  inter¬ 
mediate  positions  of  the  pilot  valve  diafthragm  produce 
intermediate  c«nitrol  valve  air  pressures. 

Thus,  the  nozzle-and-flap|>er  arrangement  fulfill  their 
c(»ntrol  function  as  l)efore.  However,  the  air  to  the  control 
valve  has  no  longer  to  pass  through  the  restriction,  and 
the  air  from  the  control  valve  is  no  longer  released 
through  the  nozzle.  This  air  flow  is  now  regulated  hy  the 
pilot  valve  which  has  far  more  generous  dimensions  as 
far  as  air  passages  are  concerned.  Consequently,  the  action 
of  the  control  valve  is  considerably  accelerated. 

There  is  another  advantage  in  a  pilot  valve.  To  evaluate 
this  advantage  it  is  necessary  to  consider  the  role  of 
linearity.  The  movement  of  the  flapper  can  Im*  expected  to 
l»e  linear  with  the  res|M)nse  of  the  measuring  mechanism. 
The  change  «)f  nozzle  hack  pressure,  however,  is  basically 
non-linear  in  relation  to  the  flapfier  movement.  Only  with¬ 
in  very  small  limits  of  flapper  movement  can  linearity  be 
approached  and  the  aim  of  the  designer  is  consequently 
to  reduce  this  movement  wherever  he  can.  With  reference 
to  Fig.  3,  it  is  conceivable,  and  is  actually  being  done,  to 
move  the  pilot  valve  through  its  full  stroke,  and  hence 
also  the  control  valve,  by  changing  the  nozzle  hack  pres¬ 
sure  on  top  of  the  pilot  valve  diaphragm  through,  say, 
3  psi.  Thus  an  amplification  takes  place:  the  3  psi  change 
in  nozzle  back  pressure  produces  a  12  psi  change  in  con¬ 
trol  valve  air  pressure.  This  allows  controlling  with  an 
even  lesser  flapper  movement  than  would  be  p<issible  with¬ 
out  the  pilot  valve.  The  result  is  an  increase  of  linearity 
in  the  controller. 

Fig.  4  illustrates  a  refinement  of  the  principle  shown  in 
Fig,  3.  The  mechanism  in  Fig.  4  might  seem  more  com¬ 
plex  but  the  resultant  characteristics  differ  from  the  pre¬ 
vious  ones  in  tw<»  inqM>rtant  points.  One  is  that  no  con¬ 
tinuous  air  loss  is  involved.  In  Fig.  3,  the  bleeding  of  air 
to  the  atmosphere  is  continuous  except  when  the  maxi¬ 
mum  air  pressure  is  applied  to  the  control  valve.  In  Fig.  4, 


loss  of  air  occurs  only  temporarily  when  some  of  the  con¬ 
trol  valve  air  pressure  has  to  be  released. 

The  other  difference  is  that  in  Fig.  3  for  any  condition 
which  does  not  require  full  air  pressure  to  the  control 
valve,  the  diaphragm  will  l>e  deflected  to  a  lesser  or  larger 
degree.  The  need  for  linearity  in  the  relation  between 
flapper  movement  and  nozzle  back  pressure  has  been  men¬ 
tioned.  It  is  just  as  much  a  requirement  that  the  deflection 
of  the  pilot  valve  diaphragm  as  well  as  the  characteristics 
of  the  valve  plug  be  such  that  linearity  is  maintained.  In 
Fig.  4,  in  spite  of  apparently  greater  complexity,  these 
factors  are  no  longer  as  critical  as  in  F  ig.  3.  This  is  due 
to  the  f«irce-balance  principal  which  is  of  great  importance 
l>ecau8e  it  recurs  continuously  in  pneumatic  controllers. 

In  Fig.  3,  the  condition  shown  is  that  which  exists  when 
full  air  pressure  is  applied  to  the  control  valve.  Any  other 
condition  results  in  a  certain  amount  of  deflection  in  the 
diaphragm  and  a  correspondingly  changed  position  of  the 
valve  plug.  Things  are  different  in  F  ig.  4.  Here,  the  con¬ 
dition  shown  might  correipond  to  any  control  valve  air 
pressure.  The  two  diaphragms  which  are  connected  to 
each  other  so  that  they  move  in  unison,  will  always  re¬ 
turn  to  the  position  shown,  once  they  have  provided  a 
necessary  correction  in  the  control  valve  air  pressure. 

How  is  such  action  obtained? 

Suppose  the  nozzle  back  pressure  increases  due  to  the 
flap{)er  approaching  the  nozzle.  This  will  deflect  the  upf)er 
diaphragm  of  the  pilot  valve  and  with  it  the  lower  dia¬ 
phragm.  It  is  assumed  that  the  force  of  the  coiled  spring 
which  pushes  against  the  valve  plug  is  negligible,  but  it 
might  l)e  added  that  it  is  one  of  the  problems  in  designing 
such  a  pilot  valve  to  attain  a  negligible  spring  pressure 
with  the  assurance  of  positive  shut-off  of  the  valve.  It  is 
further  assumed  that  no  amplification  of  the  change  in 
nozzle  back  pressure  takes  place  in  the  pilot  valve,  al¬ 
though  all  that  would  be  required  for  this  purpose  is  a 
hiwer  diaphragm  of  smaller  area  than  the  upper  one  has. 

As  the  diaphragm  arrangement  moves  downwards,  the 
valve  plug  is  also  pushed  down.  The  action  results  in  an 
o|)ening  of  the  valve  port  and  admission  of  supply  air  to 
the  control  valve.  The  control  valve  air  pressure  which  is 
now  rising  pushes  against  the  lower  diaphragm.  Once  the 
control  valve  air  pressure  has  increased  sufficiently  to 
e(jual  the  nozzle  back  pressure  applied  to  the  up|)er  dia¬ 
phragm,  the  forces  across  the  diaphragms  are  in  balance, 
the  valve  is  closed  again,  and  all  conditions  are  the  same 
as  shown  in  Fig.  4,  but  the  control  valve  air  pressure  is 
now  at  a  higher  value.  Non-linearity  in  the  diaphragm 
response  and  in  the  characteristic  of  the  pilot  valve  would 
not  influence  the  action. 

In  case  the  nozzle  back  pressure  should  (lecrease,  the 
diaphragm  would  deflect  upwards.  This  would  o{)en  the 
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Fig.  6.  Facdbock  opplied  to  control. 
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outlet  port  to  atmosphere  and  the  control  valve  air  line 
would  release  air  through  this  port  until  the  force  bal* 
ance  across  the  diaphragms  is  reestablished  and  the  outlet 
port  to  atmosphere  is  again  closed. 

Feedback 

Returning  now  to  the  Happer-and-nozzle  system  of  F'ig. 
2,  this  system  although  workable  and  widely  used  has 
shortcomings  that  would  seriously  affect  many  control 
systems. 

It  was  stated  that  the  movement  of  the  flapper  is  in  the 
order  of  two  thousandths  of  an  inch.  It  must  l)e  further¬ 
more  considered  that  within  this  minute  movement  the 
flapper  has  to  assume  an  infinite  numlter  of  positions 
within  which  it  is  expected  to  maintain  an  accurate  rela¬ 
tionship  to  the  measurement  mechanism.  If  this  relation¬ 
ship  is  to  l)e  accurate  within  0.1%,  then  the  flapper  is  to 
l)e  positioned  within  two  millionth  of  an  inch  with  unfail¬ 
ing  precision.  Considering  mechanical  linkages  and  the 
lost  motion,  friction,  and  backlash  that  are  unavoidable 
parts  of  them,  this  accuracy  ap[)ears  to  l>e  impossible. 

The  method  by  which  such  delicate  positioning  mech¬ 
anism  are  made  possible  is  that  of  feedback.  Long  before 
the  term  feedback  was  known,  instrument  engineers  used 
the  principle  extensively.  Once  it  became  a  recognized 
phenomenon  in  electronic  circuits,  th  mathematical  rela¬ 
tions  were  established  and  the  feedback  principle  was 
found  to  be  of  such  general  validity  that  it  was  applied  to 
biology,  sociology,  and  other  sciences. 

A  favorite  example  for  demonstrating  feedback  is  the 
action  that  takes  place  in  picking  up  an  object  from  a 
table.  I..^t  the  action  start  with  a  command  to  the  brain, 
and  the  brain  l)e  called  a  control  center.  This  control 
center  causes  the  body  to  go  through  certain  motor  ac¬ 
tions.  In  Fig.  .)  the  seat  of  these  motoric  actions  is  called 
a  servomotor. 

The  resulting  mo\ement  towards  the  object  on  the  table 
is  reflected  in  the  sensory  system  which  feeds  back  to  the 
control  center  the  progress.  The  control  center  in  response 
to  this  feedback  signal  modifies  its  output  in  accordance 
with  the  progress  of  the  hand  towards  the  object. 

Why  Feedback? 

It  is  conceivable  that  the  control  center  would  merely 
signal  to  the  servomotor  the  required  action  which  would 


then  take  place  with  the  necessary  precision  and  nothing 
more  would  be  necessary.  But  the  precisi*>n  required 
would  be  much  greater,  since  the  possibility  of  correction 
is  left  out.  There  is  a  certain  parallel  l>etween  the  reasons 
f«)r  feedback  and  those  that  led  to  the  pilot  valve  principle 
of  Fig.  4:  In  both  cases,  the  device  it  expanded  in  order 
to  correct  for  non-ideal  conditions  inherent  in  this  device 
thereby  obtaining  the  highest  degree  of  j)erfectiim  possible. 

In  order  to  apply  the  feedback  principle  to  the  flapper- 
and-nozzle  action,  the  block  diagram  of  Fig.  5  is  modified 
into  that  of  Fig.  6.  The  command  which  was  shown  in  Fig. 
5  entering  the  control  center  is  now  supplanted  by  the 
mechanical  linkage  which  assumes  a  certain  position  dic¬ 
tated  from  the  measuring  mechanism  and  thereby  initiates 
the  action. 

The  control  center  is  replaced  by  the  flapiier-and-nozzle 
system,  and  the  moti«m  which  in  Fig.  5  is  caused  by  a 
servomotor  is  now  obtained  by  the  control  valve  air  pres¬ 
sure.  A  l»ellows  which  is  «lescribed  subsequently,  substi¬ 
tutes  the  sensory  system. 

F'ig.  7  illustrates  the  physical  arrangement  which  cor¬ 
responds  to  the  block  diagram  of  Fig.  6.  The  feedback 
action  that  the  l>ellow8  exerts  upon  the  flap|>er  can  l>e  seen. 

In  F'ig.  2,  the  flap|>er  turned  around  a  fixed  pivot.  This 
is  now  different.  In  F'ig.  7  the  linkage  t«)  the  measuring 
mechanism  is  free  to  rotate  the  flap|)er  using  as  a  pivot 
the  connection  H  which  ties  the  flap|>er  t«)  the  bellows  rod. 
On  the  «>ther  hand,  contraction  and  expansion  of  the  bel¬ 
lows  will  also  move  the  flap(>er,  using  A  an  »  pivot. 

It  should  lie  remembered  that  the  illustration  is  highly 
schematic  and  does  not  consi<ler  the  case  where  the  meas¬ 
uring  mechanism  pulls  the  flapper  towards  the  left  after 
it  closes  the  nozzle.  This  would  produce  an  undue  load 
in  the  measuring  mechanism  and  to  prevent  it,  the  de¬ 
signer  would  provide  an  overthrow  feature. 

Suppose  a  change  iti  the  measured  variable  nnives  the 
flap|M‘r  toHards  the  nozzle.  This  increases  the  nozzle  back 
pressure,  repositioning  the  control  valve  accordingly.  Si¬ 
multaneously,  the  feedback  Im'IIows  responds  to  the  in- 
creas«‘d  air  pressures  and  pushes  the  flap|M>r  at  It  to  the 
right.  This  uncovers  the  nozzle  by  a  c(»rresponding  am<»unt 
and  decreases  the  nozzle  back  pressure.  • 

Thus,  there  are  two  opposite  actions  positioning  the 
flapfx’r,  one  coming  from  the  measuring  mechanism,  the 
other  due  to  the  feedback  liellows.  If  the  feedback  were 
to  completely  cancel  the  movement  caused  by  the  measur¬ 
ing  mechanism,  the  nozzle  back  pressure  would  drop  to 
its  initial  value.  This  would  move  the  l»ellows  towards 
the  left,  the  flap|>er  would  move  towards  the  nozzle,  the 
pressure  would  rise,  the  liellows  would  move  towards  the 
right,  and  so  on.  The  result  is  a  pulsating  control  valve, 
an  unstable  condition. 

If  the  feedback  is  less  than  the  initial  effect  caused  by 
the  measuring  mechanism,  there  might  also  lie  some  [tiilsa- 
tion,  which,  however,  will  lie  rapidly  subdued.  The  action 
is  as  follows:  The  nozzle  back  pressure  increas«*s;  then, 
due  to  the  action  of  the  liellows,  it  diminishes  somewhat; 
this  reduces  the  magnitude  of  feedback;  and  so  on.  In 
other  words,  a  final  and  steady  position  is  obtained  after 
a  few  rapidly  subsiding  oM-illations. 

Similar  to  the  movement  of  the  hand  which  picks  up 
an  object  from  the  table  and  the  corrective  action  which 
is  provided  by  tbe  feedback  from  the  sensory  system,  a 
continuous  correction  is  provided  by  the  feedback  from 
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the  bellows  to  the  napper>and'noKzle  system.  The  amount 
of  initial  flapper  movement  caused  by  the  measuring  me¬ 
chanism  can  be  relatively  large,  the  feedback  bellows  will 
provide  a  precise  final  adjustment.  By  the  same  token,  the 
movement  of  the  hand  might  initially  swerve  considerably 
from  a  direct  route  to  the  object,  the  sensory  system  will 
cause  the  necessary  correction. 

It  is  obvious  that  the  magnitude  of  feedback  action  can 
l)e  determined  in  the  initial  design.  It  can  also  be  made 
adjustable.  If,  for  example,  li  could  be  shifted  up  and 
down  along  the  flapper,  in  an  arrangement  that  will  l)e 
shown,  the  amount  of  feedback  could  l>e  adjusted  for  any 
desired  magnitude. 

This  allows  a  change  in  the  effect  on  the  nozzle  back 
pressure  as  caused  by  the  measuring  mechanism.  It  de¬ 
termines  how  much  change  in  coltrol  valve  air  pressure 
is  to  l>e  caused  by  a  given  change  in  the  measured  vari¬ 
able.  This  proportional  relationship  is  the  proportional 
band  of  a  controller.  It  is  adjustable  by  changing  the 
amount  <»f  feedback. 

Forca-Balanca  System 

It  is  of  interest  to  compare  Fig.  4  and  7.  The  two  me¬ 
chanisms  serve  different  purposes,  it  is  true;  but  they  are 
similar  in  that  both  have  an  air  output,  the  pressure  of 
which  is  proportional  to  some  form  of  an  input.  In  Fig.  4 
two  forc^  act  U(>on  each  other,  and  the  resulting  balance 
determines  the  output  pressure.  It  is  difficult  to  conceive 
unstable,  fluctuating  conditions  in  this  arrangement.  The 
positioning  of  the  flapper  in  Fig.  7  occurs  by  two  forces 
which  also  scwk  a  balance  but  which  are  not  directly  ap¬ 
plied  against  each  other.  The  resulting  mechanism  is  a 
more  delicate  one,  and  the  question  arises  as  to  whether 
the  more  rugged  force-balance  principle  of  Fig.  4  might 
not  l>e  applied  for  the  control  action  illustrated  in  Fig.  7. 

The  input  signal  of  Fig.  7  is  due  to  some  measuring 
mechanism.  The  measurement  signal  is  converted  into  a 
movement  of  the  mechanical  linkage.  The  arrangement  of 
Fig.  4  re(]uires  air  pressure  as  an  input  signal.  It  now 


api^ears  that  many  measurements  can  l>e  directly  con¬ 
verted  into  an  air  pressure. 

Flow 

The  most  common  method  to  measure  rate  of  flow  is  to 
place  an  obstruction  in  the  pipe  line,  and  to  measure  the 
pressure  difference  across  the  obstruction.  This  pressure 
difference  is  an  indication  of  the  rate  of  flow.  It  is  obvious 
that  a  diaphragm  can  be  used  to  measure  the  pressure 
difference  by  applying  the  high  and  low  pressures  respec¬ 
tively  to  both  sides  of  the  diaphragm.  The  diaphragm 
movement  in  turn  can  be  linked  to  a  valve  stem  which 
regulates  an  air  output.  This  air  output  is  then  propor¬ 
tional  to  pressure  difference  and  hence  an  expression  of 
the  rate  of  flow.  By  such  methods  and  similar  ones,  it  is 
possible  to  express  measurements  of  a  large  number  of 
process  variables  in  terms  of  air  pressure. 

Obtaining  an  air  pressure  signal  for  the  measurement, 
the  first  thing  that  can  lje  done,  is  to  compare  it  with 
another  air  pressure  which  is  called  setpoint  pressure.  The 
setpoint  pressure  is  manually  adjustable  by  means  of  a 
pressure  regulator  which  means  that  once  it  is  adjusted  it 
will  keep  the  pressure  constant  at  that  value. 

As  long  as  measurement  pressure  and  setpoint  pressure 
are  in  balance  there  will  be  no  control  action.  It  is  thus 
possible  by  manually  shifting  the  setpoint  pressure  to  in¬ 
crease  or  decrease  the  level  at  which  control  action  takes 
place  and  change,  say,  a  temperature  from  120  to  14G 
deg  F. 

Fig.  8  shows  schematically  the  arrangement  of  a  force- 
balance  controller.  The  pilot  valve  of  Fig.  4  has  now  un¬ 
dergone  some  modification.  The  area  of  the  upper  dia¬ 
phragm  has  been  decreased.  Since  force  is  the  pressure 
multiplied  by  the  area  upon  which  it  is  applied,  it  results 
that  the  smaller  area  of  the  upper  diaphragm  requires  a 
larger  pressure  than  the  lower  diaphragh  in  order  to  ob¬ 
tain  a  balance  of  the  forces  across  the  two-diaphragm  as¬ 
sembly.  Let  us  assume  that  an  excess  of  2  psi  nozzle  back 
pressure  will  suffice  to  balance  the  control  valve  air  pres¬ 
sure.  This  would  mean  that  the  balanced  pilot  valve  will 
always  maintain  the  2  psi  pressure  difference  between 
control  valve  air  pressure  and  nozzle  back  pressure. 

The  nozzle  which  in  all  previous  arrangements  released 
the  air  direc;tly  into  the  atmosphere,  is  now,  as  shown  in 
Fig.  8,  bleeding  into  a  chaml>er  which  is  directly  con¬ 
nected  into  the  control  valve  air  pressure. 

The  result  is  that  under  balanced  conditions,  the  ports 
of  the  pilot  valve  are  no  longer  closed  but  the  port  to  the 
atmosphere  will  be  open  to  release  the  air  that  bleeds 
through  the  nozzle  and  which,  if  not  released,  would  in¬ 
crease  the  control  valve  air  pressure.  Sine*  the  pilot  valve 
is  built  for  that  pressure  difference  of  2  psi,  it  will  auto¬ 
matically  provide  the  necessary  opening  of  the  port. 

Compared  with  previous  arrangements,  the  flapper  in 
Fig.  8  is  hardly  recognizable.  It  is  now  a  rigid  stem,  con¬ 
nected  to  three  diaphragms,  and  when  any  one  of  these 
diaphragms  deflects,  the  whole  stack  including  the  flapper 
it  bound  to  move.  There  are  four  chambers,  and  for  easier 
reference  they  have  l)een  numbered  1  to  4. 

Suppose  an  initial  condition  in  which  the  needle  valve 
for  proportional  band  adjustment  is  closed  and  air  pres¬ 
sures  are  distributed  as  indicated  in  Fig.  8.  Starting  with 
these  conditions,  let  the  measurement  in  No.  2  chamber 
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increase  from  6  to  8  psig.  Since  the  area  of  the  diaphragm 
between  1  and  2  is  larger  than  between  2  and  3,  the  in¬ 
creased  air  pressure  will  exert  a  force  towards  the  left  and 
the  Happer  will  move  towards  the  nozzle.  The  nozzle  back 
pressure  will  increase  and,  consequently,  the  pilot  valve 
will  act  to  admit  more  air  pressure  to  the  control  valve. 

The  increase  of  control  valve  air  pressure  is  fed  back 
into  No.  1  chamber.  When  the  control  valve  air  pressure 
reaches  the  new  value  of  the  measurement  air  pressure, 
i.e.  8  psig,  the  forces  across  the  controller  diaphragms  are 
balanced  again.  The  ilapi>er  returns  to  its  initial  position. 
Since  the  control  valve  air  pressure  increased  to  8  psig, 
the  nozzle  back  pressure,  maintaining  the  2  psi  pressure 
differential,  will  likewise  increase  to  lU  psig. 

The  proportion  between  changes  in  measurement  air 
pressure  and  control  valve  air  pressure  would  be  1:1,  both 
changing  by  the  same  amount.  In  order  to  obtain,  say, 
twice  the  response  in  the  control  valve  air  pressure  for  a 
given  increase  (or  decrease)  in  the  measurement  air  pres¬ 
sure,  the  needle  valve  for  proportional  band  is  slightly 
opened. 

This  changes  the  behavior  of  the  controller  because  the 
feedback,  which  is  directly  applied  to  the  No.  1  chamber, 
is  also  active  in  the  No.  4  chamber,  although  less  there 
since  the  needle  valve  reduces  its  effect. 

As  air  flows  through  the  needle  valve,  increasing  the 
pressure  in  the  No.  4  chamber,  air  also  flows  from  4  to  3 
through  the  restriction  shown.  This  will  not  increase  the 
pressure  in  No.  3,  since  the  setpoint  pressure  is  controlled 
by  a  regulator,  which  once  it  is  set,  will  keep  the  pressure 
constant.  The  result  is  that  the  pressure  in  No.  4  is  main¬ 
tained  between  the  control  valve  air  pressure  and  the  set- 
point  pressure.  Once  these  two  pressures  are  given,  pres¬ 
sure  in  No.  4  depends  on  the  amount  of  opening  of  the 
needle  valve.  Thus,  there  is  a  pressure  difference  between 
1  and  4. 

Ijet  it  be  assumed  that  the  needle  valve  is  positioned  so 
that  the  increase  from  6  to  8  psig  in  the  control  valve  air 
pressure  will  raise  the  pressure  in  the  No.  4  chamber  to  7 
psig.  The  pressure  in  No.  1  will  now  have  to  increase  to 
9  psig  to  balance  the  system  as  follows:  No.  1  chaml»er  at 
9  psig.  No.  2  at  8  psig.  No.  3  at  6  psig,  and  No.  4  at  7 
psig.  The  diaphragm  between  1  and  2  is  exposed  to  a 
pressure  difference  of  1  psi  towards  the  right.  The  same 
difference  exists  also  at  the  diaphragm  l)etween  3  and  4, 
only  in  the  opposite  diretrtion.  The  result  is  a  balanced 
condition. 

However,  the  complete  story  is  somewhat  more  involved 
than  that.  The  increase  in  control  valve  air  pressure  to 
9  psig  will  also  produce  a  pressure  increase  in  No.  4,  but 
the  effect  is  greatly  reduc:ed  as  compared  with  the  initial 
response  and  continues  decaying  in  such  a  manner  that 
after  a  few  rapidly  subsiding  oscillations,  the  system  will 
settle  down  to  a  new  value.  This  last  action  is  very  similar 
to  the  one  described  in  connection  with  Fig.  7. 

Automatic  Reset 

Automatic  reset  was  mentioned  when  the  chain  of  events 
from  measurement  to  control  valve  was  investigated.  It 
was  found  that  in  the  example  of  a  steam-heated  process, 
the  proportional  controller  would  not  be  able  to  provide 
a  sufficiently  increased  valve  opening  when  this  became 
necessary  to  keep  the  process  at  the  desired  temperature. 


Automatic  reset  was  mentioned  as  the  means  to  overcome 
this  shortcoming.  It  is  illustrated  in  Fig.  9.  The  arrange¬ 
ment  shown  in  this  illustration  starts  out  from  Fig.  7,  but 
a  second  l)ellows,  the  reset  bellows,  is  added  on  the  right- 
hand  side.  This  reset  bellows  is  connected  to  the  nozzle 
back  pressure.  What  is  its  effect? 

When  the  measuring  mechanism  moves  the  flapj>er 
towards  the  left,  the  nozzle  back  pressure  increases  and 
the  feedback  bellows  on  the  left  pushes  the  flapper  away 
from  the  nozzle  by  a  certain  amount.  The  net  effect  re¬ 
mains  an  increase  in  nozzle  back  pressure  which  is  de¬ 
termined  by  the  proportional  band.  The  c»mtrol  valve 
moves  to  a  new  position. 

The  increased  nozzle  back  })re8sure  produces  an  air  flow 
through  the  needle  valve  into  the  reset  bellows.  This  will 
gradually  move  the  flap()er  back  towards  the  nozzle  and 
further  increase  the  back  pressure  and,  hence,  produce 
an  additional  movement  in  the  control  valve. 

This  action  will  continue  until  the  maximum  nozzle 
back  pressure  is  reached.  It  is,  however,  a  gradual  action 
and  can  arbitrarily  l)e  delayed  by  adjusting  the  needle 
valve  accordingly. 

The  controller  action,  so  far,  consists  thus  in  an  initial 
action  as  proportional  controller  only  causing  a  limited 
increase  in  nozzle  back  pressure.  This  increase  continues 
gradually  because  of  the  reset  action  of  the  right-hand 
bellows. 

Referring  back  to  the  example  of  a  pr(H;ess  temperature 
maintained  by  the  automatic  control  of  steam  flow  to  a 
vessel,  the  purpose  of  the  controller  action  is  to  respond 
to  a  deviation  of  the  temperature  from  the  setpoint.  When 
the  temperature  increases,  the  control  valve  moves  to  re¬ 
duce  the  steam  flow.  Automatic  reset  has  the  effect  of 
throttling  the  control  valve  more  and  more  and  the  tem- 
{)erature  is  bound  to  drop  finally.  This  change  will  be 
sensed  by  the  measuring  mechanism  which  will  move  the 
flapper  away  from  the  nozzle,  thus  decreasing  the  pressure. 

There  is  a  very  subtle  shifting  of  forces  going  on.  As 
long  as  there  is  any  difference  in  pressure  between  the 
two  l)ellow8,  the  reset  action  will  continue.  If,  for  ex- 
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ampin,  the  ineaHuritig  innrhaniiim  in  rornhination  with  the 
feedhack  lieilows  produeea  a  back  pressure  lower  than  that 
in  the  reset  l)ellows,  then  the  reset  action  is  reversed,  and 
little  hy  little  its  efTects  will  lower  the  hack  pressure.  Thus, 
a  continuously  floating  action  may  l>e  obtained.  But  it  is 
also  possible  that  the  system  comes  to  rest  provided  the 
pressure  in  the  feedhac‘k  l)eiiows  becomes  e<|ual  to  that  in 
the  reset  Iwllows. 

It  is  generally  |H>ssihle  to  adjust  the  automatic  reset  hy 
means  of  the  needle  valve  and  the  proportional  hand  to 
values  which  allow  to  obtain  the  required  balance  with  a 
minimum  of  oscillations.  This  requires  adjustment  not 
only  of  the  reset  action  hut  also  of  the  proportional  hand. 

Fig.  10  shows  how  adjustment  of  the  prop(»rtional  hand 
can  l>e  obtained  in  principle.  The  illustration  differs  from 
Fig.  9  only  in  the  mechanical  linkage  l)etween  liellows 
movement  and  flapfier.  In  Fig.  9,  the  horizontal  rod  con- 
ne<‘ting  the  two  l>ellows  is  directly  linked  to  the  flapper. 
In  Fig.  10,  however,  a  pin  transfers  the  movement  of  the 
rod  to  the  flup|»er.  This  pin  can  l>e  moved  up  and  down 
and  fixed  for  any  intermediate  position.  The  further  up 
the  pin  is  liM-ated,  the  more  pronounced  will  l>e  the  effect 
of  the  bellows  movement  on  the  flap|)er.  This  means  that 
in  the  upper  positions  a  response  of  the  measuring  mech¬ 
anism  to  a  change  in  the  measured  variable  will  have  a 
relatively  large  effe<-t  on  the  control  valve  air  pressure. 
Hence,  the  pnqMtrtional  hand  will  be  narrow.  It  can  l>e 
widened  hy  lowering  the  pin. 

How  is  automatic  reset  obtained  in  a  force-balance  con¬ 
troller  such  as  shown  in  Fig.  8?  Suppose  the  restriction 
which  is  shown  in  that  illustration  lietween  the  No.  4  and 
No.  3  chanil)ers  would  lie  completely  closed.  The  pressure 
in  the  No.  4  chaml>er  would  then  gradually  build  up  to 
the  sanie  pressure  which  exists  in  the  No.  1  chaml*er.  The 
effect  would  l>e  the  same  as  that  between  feedback  and 
reset  l)ellows  in  Fig.  9  and  10,  and  the  needle  valve  would 
then  change  the  magnitude  of  automatic  reset  rather  than 
change  the  prtqxtrtional  band.  Actually,  a  much  smaller 
reset  valve  wttuld  lie  required  for  reset  than  for  propor¬ 
tional  hand  to  obtain  the  desired  delay  in  the  reset  action. 
If  no  adjustable  band  is  required,  the  arrangement  could 


be  used,  but  where  adjustability  becomes  a  necessity, 
things  grow  more  complex. 

The  principle  of  a  force-balance  system  with  adjustable 
band  and  automatic  reset  is  shown  in  Fig.  11.  The  sim¬ 
ilarity  to  Fig.  8  is  obvious.  The  connection  between  No.  3 
and  No.  4  chambers  is,  however,  taken  out.  To  be  able  to 
maintain  the  feedhack  pressure  in  No.  4,  a  second  nozzle 
is  added.  Chamber  No.  4  connects  through  a  restriction 
to  nozzle  No.  2. 

The  back  pressure  in  the  No.  2  nozzle  under  otherwise 
static  conditions  is  controlled  by  a  flapper  rigidly  con¬ 
nected  to  a  diajihragm.  Air  which  flows  through  the  needle 
valve  of  the  reset  adjustment  would  flex  the  diaphragm 
moving  the  flap|)er  towards  the  No.  2  nozzle  and  thereby 
increasing  the  hack  pressure.  Closing  the  reset  adjust¬ 
ment  when  the  nozzle  is  wide  ofien,  would  maintain  a 
minimum  back  pressure. 

The  air  pressure  in  No.  4  chaml>er  assumes  a  value 
lietween  the  control  valve  hack  pressure,  i.e.  the  chaml)er 
No.  1  pressure,  and  the  No.  2  nozzle  back  pressure.  The 
wider  open  the  proportional  band  adjustment  is,  the 
closer  will  lie  this  value  to  the  control  valve  back  pressure 
and,  hence,  the  narrower  is  the  proportional  band. 

0|)ening  now  the  reset  adjustment  by  a  certain  amount, 
a  gradual  build-up  of  pressure  l>ehind  the  diaphragm  re¬ 
sults  moving  the  flapper  towards  the  No.  2  nozzle. 

Although  both  the  automatic  reset  and  the  proportional 
hand  adjustment  consist  of  needle  valves,  the  flow  through 
the  reset  adjustment  will  even  when  fully  ojjen  l)e  much 
smaller  than  that  through  the  proportional  band  adjust¬ 
ment. 

In  any  event,  as  air  passes  through  the  reset  adjustment, 
the  No.  2  nozzle  hack  pressure  will  huild  up  and  in  conse- 
(juence  the  air  pressure  in  the  No.  4  chaml)er  will  increase 
the  No.  1  nozzle  back  pressure,  and  hence  the  c(*ntroI 
valve  air  pressure. 

A  gradual  increase  of  control  valve  air  pressure  is 
produced  at  a  rate  which  is  determined  by  the  amount  of 
opening  of  the  reset  adjustment.  Thus  reset  action  is 
obtained. 


Measurement  Set  point 


Fig.  I  1.  Force-bolonce  system  with  odjustoble  bond  and 
automatic  reset. 
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The  three  important  control  modes  are  proportional 
action,  reset  action,  and  rate  action. 


Rate  Action 

Kate  action  is  in  a  certain  sense  the  opposite  of  reset 
action,  and  it  would  he  possible  to  adjust  both  to  such 
values  that  their  effects  cancel.  However,  with  any  other 
adjustment  a  composite  action  is  obtained  which  gives 
the  desired  result. 

What  is  the  purpose  of  rate  action? 

To  accelerate  the  controller  action.  The  measurement 
of  certain  process  variables,  particularly  of  temperature, 
is  frequently  not  as  fast  as  it  should  l>e  for  rapid  and 
effective  control.  When,  for  example,  a  change  in  temper¬ 
ature  takes  place,  there  will  be  a  delay  l>efore  the  measur¬ 
ing  element  responds  to  the  new  condition.  After  this  the 
measuring  element  will  approach  the  new  temperature 
relatively  fast;  but  the  nearer  it  gets  to  the  new  process 
temperature,  the  more  it  will  slow  down. 

Kate  action  cannot  improve  the  lag  which  delays  the 
first  response  of  the  measuring  element;  but  once  the 
eletnent  senses  the  change  and  reacts  relatively  fast,  rate 
action  can  produce  a  helpful  acceleration,  provided  that 
this  acceleration  dies  out  as  the  measuring  element  gets 
into  its  slowing-down  stage. 

Since  the  controller  action  corresponds  to  the  input 
from  the  measuring  element,  the  acceleration,  or  rate 
action,  can  be  applied  either  to  the  input  or  to  the  output 
of  the  controller.  Both  methods  are  actually  lieing  used 
although  there  is  a  marked  tendency  to  apply  it  at  the 
input  because  of  some  definite  advantages  which  might 
occur  under  certain  special  conditions  which  are  beyond 


the  scope  of  this  article.  The  basic  mechanism  of  rate 
action  is  the  same  in  both  cases. 

Assume,  for  example,  a  restriction  is  added  in  Fig.  11 
which  will  delay  the  build-up  of  pressure  in  the  No.  1 
chaml)er.  If,  now,  the  measurement  air  pressure  in  the 
No.  2  chaml>er  increases  rapidly  at  the  beginning  and 
then  l>ecomes  slower,  in  accordance  with  the  analyzed 
response  to  a  change  in  the  measured  tein|>erature,  then 
the  restricti»m  will  make  the  initial  controller  response 
much  larger  than  without  the  restriction,  because  the  bal¬ 
ancing  action  of  the  No.  1  chamber  is  delayed.  Thus  ac¬ 
celeration  is  obtained.  As  the  rate  of  change  in  the  No.  2 
chamber  becomes  slower,  the  pressure  in  No.  1  will 
gradually  build  up  to  the  control  valve  air  pressure.  By 
making  the  restriction  adjustable,  i.e.  replacing  it  by  a 
needle  valve  an  adjustment  is  possible  which  will  make 
the  pressure  in  N«».  2  chamber  reach  its  new  final  value 
at  the  same  moment  where  the  pressure  in  No.  1  corre¬ 
sponds  to  the  control  valve  air  pressure.  This  is  rate 
action. 

Conclusion 

This  article  attempted  to  show  the  action  of  basic 
ine<’hanisms  in  pneumatic  controllers.  The  interaction  of 
proportional,  reset,  and  rate  action  was  disc'ussed  in  their 
relation  to  the  industrial  pnn^ess.  Thus  the  individual 
parts  liecome  integrated  in  the  control  loop:  from  the 
measuring  device  to  the  controller,  from  the  controller 
to  the  final  control  element,  and  from  the  final  control 
element  through  the  priK-ess  back  to  the  measuring  device. 
Adjustments  of  propt>rtional,  reset,  and  rate  action  can 
l)e  treated  only  in  relation  to  the  control  loop.  Kach  con¬ 
trol  loop  will  require  different  adjustments. 


Tucson  Cathedral  Beats  106-Degree  Heat 


Worshipj)ers  in  Tucson,  Arizona,  beheld  a  rite  as  old 
as  the  catacombs  while  basking  in  comfort  as  new  as 
tomorrow  when  Monsignor  Francis  J.  Green  was  conse¬ 
crated  auxiliary  bishop  of  the  Tucson  diocese  in  the 
newly  air-conditioned  San  Agustin  Cathedral. 

Kebuilding  of  the  rectory  at  the  Catholic  school  of  Sts. 
Keter  and  Paul  led  to  the  cathedral  project.  Monsignor 
Green,  who  sujjervised  that  job,  had  the  rectory  air- 
conditioned  by  Hearn  Plumbing  and  Heating  Co.  with 
Servel  equipment.  He  suggested  that  Bishop  Gercke  of  the 
diocese  might  want  the  cathedral  air-conditioned. 

Kalph  Kerns,  of  the  Hearn  Co.,  and  Monte  Weaver,  of 
Servel,  Inc.,  presented  the  plan.  The  bishop  was  willing — 
with  conditions.  The  interior  of  the  cathedral  must  not  be 
visibly  changed  in  any  way.  The  installation  must  make 
no  noise.  The  work  must  be  finished  within  seven  weeks. 

The  job  started  from  scratch.  There  was  no  ductwork. 
The  building  had  previously  been  heated  after  a  fashion 
by  four  floor  furnaces,  and  had  been  cooled  sketchily  in 
summer  by  electric  fans. 

Return-air  passages  replaced  the  floor  furnaces.  Up 
under  each  |iew,  right  against  its  center  support,  a  three- 
inch  round  pipe  was  thrust  from  an  air  supply  chamber. 
Each  of  these  pipes  conducted  air  into  a  metal  box  nearly 
as  long  as  the  |>ew,  and  flowed  out  of  the  box  through 


half-inch  holes.  There  were  ten  supply  pijjes  in  the  sanc¬ 
tuary,  and  two  air  handling  units  in  the  choir  loft.  'Fhey 
were  so  delicately  adjusted  that  the  flowing  air  didn’t 
cause  the  flames  of  the  altar  candles  to  flicker. 

In  a  small  building,  which  had  been  used  for  storage, 
two  gas-fired  steam  boilers,  two  25-ton  Servel  DUT  water 
chillers,  two  condensate  pumps  and  a  circulating  pump 
were  installed.  The  chilled  water  was  conveyed  into  coils 
in  the  12  supply  chambers  inside  the  cathedral,  and  air 
was  blown  over  the  coils  to  carry  the  refreshing  coolness 
throughout  the  cathedral. 

The  installation  was  finished  two  days  before  the  con¬ 
secration.  It  brought  the  temperature  down  immediately 
from  101  degrees-  the  reading  outside--  int(»  the  low 
seventies. 

The  day  of  the  consecration  service  l>egan  with  an  out¬ 
side  tenqsfrature  of  nearly  100  degrees.  Mass  at  7  a.m. 
drew  (i<K)  worshi|)|)ers,  and  raised  the  tenqierature  slightly. 
A  second  service  at  8  a.m.,  with  1,(KH)  present,  found  the 
temperature  102  degrees  outside,  77  inside.  At  0  a.m., 
1,2(K)  fiersons-  full  capacity — were  in  the  cathedral  for 
the  consecration,  which  lasted  until  noon.  The  9  a.m. 
temperatures  had  l>een  the  same  as  at  8 — 102  degrees 
outis^le,  77  inside.  At  noon  the  readings  were  lOf)  degrees 
outside,  81  inside. 
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p  I  p  IN  e 


Basic  Design  Data 


merit.  Thus  familiarity  with  the  proposed  design  of  the 
engineers  mentioned  makes  it  possible  to  proceed  with 
the  plumbing  design  with  some  assurance. 

Securing  Basic  Design  Data 

The  engineer  is  now  ready  to  proceed  with  the  formu¬ 
lation  of  the  basic  design  data.  Since  it  is  quite  important 
that  as  much  data  as  possible  be  obtained  from  varied 
sources  and  authorities  such  as  architects,  consultants, 
owners,  utility  officials,  health  and  fire  department  men 
and  other  interested  parties,  it  is  good  practice  to  use  a 
form  which  can  be  £!!ed  in  as  the  necessary  data  are 
secured.  The  use  of  a  basic  form  greatly  simplifies  this 
task,  since  it  lists  all  the  required  information.  It  is  only 
necessary  to  enter  the  missing  data  and  the  required 
factors  of  design  will  be  recorded. 

The  form  can  be  used  as  a  check  list  to  ascertain  just 
which  plumbing  services  and  equipment  will  be  required 
for  the  project.  A  person’s  memory  is  not  too  reliable, 
especially  when  he  is  at  an  important  design  meeting. 
Many  important  questions  are  too  often  thought  of  only 
after  the  conference  is  over.  The  value  of  the  suggested 
form  for  entering  the  necessary  data  for  the  design  is 
now  apparent. 

Manner  of  Using  Form 


BKFOKE  the  actual  design  work  for  a  new  project 
can  be  started,  the  engineer  must  study  the  archi¬ 
tectural  drawings  to  determine  the  scope  of  the  project. 
Although  architectural  drawings  are  often  in  the  pre¬ 
liminary  stages  when  first  received,  they  usually  contain 
sufficient  information  concerning  fixtures  and  the  layout 
of  the  various  rooms  for  the  engineer  to  formulate  ques¬ 
tions  related  to  his  proposed  design. 

Once  the  function  of  the  particular  project  is  known, 
it  ber;omes  necessary  to  sit  down  with  the  architect  and 
review  the  plans  to  obtain  his  thoughts  or  desires  on 
fixtures,  equipment  and  services.  The  architect  usually 
has  definite  plans  on  what  he  can  include  in  the  project 
and  yet  stay  within  the  budget  limits.  To  this  end,  the 
engineer,  having  had  experience  on  similar  projects,  can 
offer  many  constructive  suggestions  on  a  phase  of  the 
design  in  which  he  is  better  versed  than  the  architect. 

As  a  result,  this  exchange  of  ideas  at  the  beginning 
of  the  project  can  be  quite  beneficial.  One  must  consider 
the  most  practical  and  efficient  location  of  fixtures,  equip¬ 
ment  and  services;  types  of  fixtures,  proper  sized  pipe 
spates  and  other  factors  relative  to  the  overall  design  of 
the  plumbing  systems.  Common  agreement  with  the  archi¬ 
tect  regarding  the  project  at  the  beginning  of  the  design 
will  pave  the  way  for  a  harmonious  relationship  through¬ 
out  the  course  of  the  work. 

Coordination  With  Other  Design 

In  a  similar  manner,  it  is  necessary  to  discuss  the 
basic  design  with  the  structural,  heating  and  ventilating, 
air  conditioning  and  electrical  engineers.  Such  discus¬ 
sions  will  aid  in  the  planning  of  the  plumbing  design 
work. 

These  talks  will  clarify  the  scope  of  the  structural  work 
with  regard  to  the  type  of  construction,  and  the  neces¬ 
sary  steps  to  be  taken  to  assure  clearance  between  struc¬ 
tural  work  and  service  piping. 

Once  the  contemplated  heating  system  and  equipment 
are  known,  it  is  possible  to  determine  the  best  method  for 
furnishing  service  hot  water  for  the  project.  Knowing 
the  extent  of  the  ventilation  and  air  conditioning  work 
will  give  some  idea  of  the  necessary  steps  to  be  taken 
in  order  to  have  the  plumbing  and  piping  systems  clear 
the  duct  work. 

Plans  of  the  electrical  engineer  with  regard  to  lighting 
fixtures  and  the  location  of  electrical  equipment  will  also 
aid  in  the  necessary  coordination  of  services  and  equip- 
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The  form  offered,  contains  not  only  the  usual  plumbing 
services  generally  required  for  a  new  project,  but  in  ad¬ 
dition  also  lists  many  of  the  special  services  and  equip¬ 
ment  that  may  be  necessary  for  a  hospital,  research 
laboratory,  school  or  other  type  of  project.  The  advan¬ 
tage  in  listing  all  of  the  items  is  that  the  engineer  will 
have  a  check  list  to  guide  him  while  discussing  a  pro¬ 
posed  design.  As  a  result,  there  is  less  possibility  of  over¬ 
looking  a  desired  system  or  data. 

In  using  the  form,  one  first  checks  off  the  systems 
that  will  be  required  and  then  fills  in  the  answers  to  the 
items  listed.  In  this  manner  the  necessary  design  data 
will  be  systematically  compiled.  After  the  basic  data  have 
been  recorded,  it  is  an  easy  matter  to  expand  each  system 
with  more  detailed  information. 

An  important  recommendation  is  that  the  names  and 
telephone  numbers  of  the  various  responsible  parties 
from  whom  information  was  obtained,  should  also  be 
on  the  form  for  reference.  When  additional  information 
is  needed,  it  is  much  easier  to  talk  to  a  person  who  is 
acquainted  with  the  project. 
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PLUMBING— BASIC  DESIGN  DATA  RDR  NEW  WORK 


Proi«ct 

Nome . 

Location  . 

Function  of  building . 

Type  of  construction . 

Height  of  building . 

Number  of  floors . Floor  heights . 

Ultimate  size  of  building . 

Estimated  number  of  occupants . . . 

Cold  Water 

Street  moin . Size . Location . 

Other  source . Explain . .  , 

Avioloble  pressure . 

Woter  analysis . 

Is  roof  tonk  required?  .  .  .  .Pneumatic  system  .  .  .  .Other  .  .  .  . 

Woter  company  requirements . 

Proposed  piping  material  . 

Hot  Water 

Method  of  hot  woter  generation. 

(o)  Submerged  coils . 

(b)  Storage  generotors  . 

(c)  Indirect  heaters . 

(d)  Instantaneous  heoters . 

(e)  Other  methods  . 

Desired  water  temperatures  . 

If  180F  woter  for  kitchen,  how  furnished? . 

Proposed  piping  material . 

Sanitary  System 

Point  of  discharge. 

(a)  Sanitary  sewer  ....  Size  ....  Location  ....  Invert  .... 

(b)  Septic  tonk  system . Location . 

(c)  Elsewhere  . 

Sewer  department  requirements . 

Obtain  locol  code . 

Proposed  piping  material  for  soil,  waste  ond  vents . 

Storm  System 

Point  of  discharge. 

(a)  Storm  sewer . Locotion ....  Size ....  Invert .  .  .  . 

(b)  Combined  sewer  .  .  .  .Location.  .  .  .Size.  .  .  .Invert.  .  .  . 

(c)  Curb . Streom . 

(d)  Dry  wells . Location  . 

(e)  Elsewhere . Explain . 

Roof  drains . Type  of  roof  construction . 

Areo  drains . Footing  drains . Other . 

Rainfall  data  for  local  area . 

Sewer  dep>artment  requirements  . 

Local  code  requirements . 

Proposed  piping  material . 

Fire  Standpipe  System 

Source  of  water . Size . Location . 

Available  pressure . Required  pressure . 

Is  roof  tonk  required . Size . 

Is  fire  pump  required . Capacity,  gpm . 

Hose  rocks. 

(o)  Exposed . Hose  cobinet . 

(b)  Diameter  of  hose  . 

(c)  Hose  thread  requirerr<ents . 

Governing  code . 

Local  fire  deportment  requirements . 

Proposed  piping  material . Sizes . 

Sprinkler  System 

Source  of  water . Size . Location . 

Available  pressure . Required  pressure . 

Classificotion  of  proposed  system . 

Spocirtg  of  sprinkler  heads . Temperature  rating . 

Is  roof  tonk  required . Size . 

Is  fire  pump  required . Copocity,  gpm . 

Governing  code  . 

Locol  fire  department  requirements . 

Proposed  piping  material  . 


Other  Fire  Protection  Systems 

Dry  type  sprinkler  system . 

COt  system  . 

Foam  system  . 

Fog  system . 

Wetting  agents  . 

Outside  fire  protection  . .  .  . 

Other  types  of  systems . .  .  . 

Types  of  extinguishing  agents. 

(a)  Portoble . Type . Copocity . 

(b)  Complete  piping  system  . 

If  complete  piping  system, 

(a)  How  stored . Location . Capacity . 

(b)  Manufacturers  requirements . 

(c)  Proposed  piping  material . Sizes . 

Governing  code  . 

Local  fire  department  requirements  . 

Gas  System 

Source  of  gas. 

(a)  Monufoctured  ....  Natural ....  Propone ....  Other .... 

(b)  Btu  content . .  .  Required  quantity . 

If  gas  main  is  available. 

(a)  Size . Pressure . Location . 

If  gas  is  to  be  diluted  at  site, 

(a)  Amount  of  dilution  . 

(b)  Location  of  dilution  equipment . 

(c)  Type  of  dilution  equipment  used . 

(d)  Manufacturers  requirements . 

Location  of  gas  meter . Type . Size . . . . 

Local  gas  company  requirements . 

Proposed  piping  moteriol  . 


Oaygen  System 

Quantity  required . Pressure 

How  stored . Location 


Demand  requirements . 

Fixtures,  equipment  or  outlets  supplied 

Manufacturers  instructions . 

Proposed  piping  material . 

Safety  precautions  . 


Hydrogen  System 

Quantity  required . Pressure 

How  stored . Location 


Demand  requirements . 

Fixtures,  equipment  or  outlets  supplied 

Manufacturers  instructions . 

Proposed  piping  material . 

Safety  precautions  . 


Nitrogen  System 

Quantity  required . Pressure 

How  stored . Location 


Demond  requirements . 

Fixtures,  equipment  or  outlets  supplied . 

Manufocturers  instructions . 

Proposed  piping  material . 

Safety  precautions  . .  .  .  . 

Compressed  Air  System 

Quantity  required . Pressure . 

Compressor  equipment . Type . Locotion 

Per  cent  of  moisture  to  be  removed . 

Demand  requirements . 

Receiving  tank . Size . Location  .  . 

Fixtures,  equipment  or  outlets  supplied . 

Manufacturers  instructions . 

Proposed  pipirtg  material . 

Safety  precautions  . 

Distilled  Woter — Deminerelited  Weter 


Quantity  required . Pressure  .  .  .  , 

Type  of  equipment  used . Location 


Storage  copocity . Purity  requirements 

Demand  requirements . .  .  .  . 
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Fixtur**,  equipment  or  outlets  supplied 

Monufocturers'  Irtstructiont  . 

Proposed  special  pipirtg  material . 


Vmkimi  SyNaiii 

Vocuum  producar . 

•  .Typa . 

.  .Location 

Gipoclty  of  aquipmant  ,  . 

Numbar  of  outlatt . 

Mortufocturers'  instructions  . 

Proposed  piping  moteriol . 

Indtfitrlel  er  Leberetery  Weste  System 

Quantity  of  waste . 

Waste  characteristics  . 

Will  waste  require: 

(a)  Dilution  . 

(b)  Neutralising  . 

(c)  Chemical  treatment . 

(d)  Settling . 

Is  treatment  required? . Location  of  equipment 

Testirig  equipment . 

Proposed  point  of  discharge . 

GovernirH)  code . 

Proposed  pipirtg  material . 


Plembieg  Flsteres 


Wotar  closats . 

- Typa.  , 

Urinals  .......... 

- Type.  . 

Lavatorias . .  .  . 

- Type.  . 

Bathtubs  . 

- Type.  . 

Sinks  . 

- Type.  . 

Water  Demand  Rates  for 

Interesting  data  regarding  the  average  duration  of  a 
drink  from  an  electrically  operated  drinking  water  cooler, 
and  the  cooler  location  and  peak  demands  were  included 
in  a  paper  on  Water  Demand  Kates  for  Drinking  Water 
Coolers,  hy  P.  R.  Achenbach  and  C.  W.  Phillips  of  the 
National  Kureau  of  Standards,  Washington,  D.  C.  This 
paper  was  presented  at  the  fiftieth  annual  meeting  of  the 
American  Society  of  Refrigerating  Engineers. 

The  peak  draw  requirements  are  usually  met  by  pro¬ 
viding  a  storage  tank  in  the  cooler  to  augment  the  steady 
state  capacity  during  periods  of  maximum  demand.  In 
fact,  the  sixe  of  the  storage  tank  is  frequently  determined 
hy  the  |>eak  draw  requirement.  Although  the  incorporation 
of  a  storage  tank  permits  the  use  of  a  smaller  condensing 
unit  than  would  otherwise  be  necessary,  some  manufac¬ 
turers  build  instantaneous  type  coolers. 

The  validity  of  the  peak  draw  requirements  has  fre¬ 
quently  l»een  questioned  because  drinking  water  coolers 
could  l>e  made  simpler,  smaller,  and  cheaper  if  this  require¬ 
ment  were  eliminated.  To  provide  information  on  water 
demand  rates  for  electrically  operated  drinking  water 
coolers,  16  stations  were  selected  for  study.  This  group 
consisted  of  installations  in  office  buildings,  mess  halls, 
classrooms,  military  barracks,  a  garage  and  a  bus  terminal. 
Data  were  taken  at  each  station  by  photographic  methods. 

The  study  indicated  that  th<tre  is  some  differences  in 
drinking  habits  with  respect  to  occupation,  freedom  to 
use  the  coolers  at  all  times,  the  location  of  the  cooler,  and 
the  presence  of  several  drinking  fountains  in  the  same 
area.  The  principal  conclusions  derived  from  this  study 
follow : 

An  hourly  water  usage  of  0.05  to  0.075  gph  per  person 
can  be  expected  in  hot  weather  where  those  served  have 
ready  access  to  the  cooler  and  are  engaged  in  relatively 


Laundry  trays . 

....  Quantity .... 

.  . . .Type 

Wash  trays . 

.  .  .  .  Quantity .... 

- Type 

Wash  fountains . 

....  Quantity .... 

- Type 

Drinking  fountains  .  .  . 

....  Quantity .... 

- Type 

Showers  . 

....  Quantity .... 

- Type 

Dish  woshers . 

.  .  .  .Size . 

- Type 

Washirig  machines  .  .  . 

.  .  .  .Quantity.  .  .  . 

- Type 

Other  fixtures . 

.  .  .  .Quontity.  .  .  . 

- Type 

How  ore  fixtures  to  be  supported . 

Heepital  Fixtures  end  Kquipfiietit 

The  quantity  arnl  type  of  these  fixtures  ond  equipment  should 
be  furnished  by  the  orchitect  or  hospital  consultant. 

Leberetery  Fixtures  eed  Equipment 

The  quantity  and  type  of  these  fixtures  ond  equipment  should 
be  furnished  by  the  orchitect  or  loborotory  consultant. 

Kitcben  Equipment 

A  loyout  of  the  kitchen  fixtures  ond  equipment  should  be  fur¬ 
nished  by  the  kitchen  equipment  contractor. 

Specie!  Fixtures  end  Equipment 

Informotion  on  speciol  fixtures  or  equipment  requirir^  woter, 
waste  or  other  services  for  industrial,  monufocturing,  processing 
or  other  specialized  purposes,  should  be  furnished  by  the  orchi¬ 
tect  or  owners. 

Miscelleneous  Piping  or  Equipment 

Use  this  space  for  ony  fixtures,  equipment  or  services  not  pre¬ 
viously  covered. 


Drinking  Water  Coolers 

light  work.  Where  an  appreciable  amount  of  manual 
labor  is  |>erformed,  water  usage  will  probably  be  above 
this  range. 

'I'he  average  hourly  water  use  did  not  reach  the  nominal 
10  gph  capacity  at  any  of  the  stations  studied.  At  half  of 
the  stations,  the  hourly  use  did  not  exceed  5  gph. 

The  peak  usage  of  water  in  15  minutes,  exceeded  IV2 
times  the  hourly  rate  required  of  a  10  gph  cooler  at  six 
of  the  16  stations  studied.  At  most  of  these  stations,  the 
peo|)le  were  prevented  from  drinking  for  periods  of  time 
by  their  occupation  and  were  then  released  as  a  group  for 
a  rest  period  of  intermission.  Some  conditions  appeared  to 
be  conducive  to  high  peak  usage. 

The  ratio  of  the  number  of  drinks  taken  in  15  minutes 
to  the  number  of  people  served  by  the  cooler  approached 
100  percent  for  the  classrooms  studied.  On  an  hourly 
basis,  this  ratio  ranged  from  112  to  168  {)er  cent  for 
one-half  of  thi^  group. 

The  average  duration  of  a  drink  irom  the  bubbler  type 
cooler  was  six  seconds  and  the  average  water  usage  was 
0.055  gallon  per  drink  or  a  little  less  than  one-half  pint. 

The  rate  of  water  usage  could  not  be  correlated  with 
outdoor  temperature  on  an  hour-by-hour  basis  but  peak 
usages  of  water  occurred  more  than  twice  as  often  on 
days  with  a  maximum  outdoor  temperature  of  90F  or 
higher  as  on  cooler  days. 

The  ratio  of  the  peak  flow  rate  for  15  minutes  to  the 
average  hourly  rate  of  water  withdrawal  was  greater  than 
150  per  cent  at  13  of  the  16  stations.  The  ratio  was  above 
2(X)  per  cent  for  7  stations  and  reached  a  maximum  of 
308  per  cent.  These  values  indicate  that  a  ratio  of  150  per 
cent  between  peak  draw  rate  and  hourly  rate  as  required 
by  current  specifications  is  inadequate  for  some  applica¬ 
tions  and  that  greater  storage  capacity  may  be  needed. 
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CUT  ALONG  THIS  LINE 


BOOTH  FOR  METAL  SPRAYING 


Metalti/ing  booth 

Non  toxic:  Q  125  cfm  per  sq  ft  face  area  .Toxic  Provide  Bureau  of  Mines  approved 

air  supplied  respirator. 

Q-200  cfm  per  sq  ft  face  area 

Duct  velocity43000  fpm  mm. 

Lntry  loss *178  slot  VP  *0  25  duct  VP 
Small  lathe,  etc.,  may  be  mounted  in' booth 


Local  hood 

Note  Local  hood  not  satisfactory  for 
spraying  toxic  metals 

Q  200  cfm  per  sq  ft  face  openings 
Duct  velo(.ity3500  fpm  mm. 
Entry  loss*0  25  VP 


Gun  (on  tool  post) 


Hood  extends  as  low  as  possible  to 
clear  lathe  rail 
Hood  may  be  connected  to 
move  with  tool  rest 
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Preview  of  Events  at  Philadelphia 

The  12th  International  Heating  and  Ventilating  Exposition  will  be  held  at  the 
Commercial  Museum,  Philadelphia,  Pa.,  January  24-28,  in  conjunction  with  the  61st 
annual  meeting  of  the  American  Society  of  Heating  and  Air-Conditioning  Engineers, 

Inc.,  at  the  Bellevue-Stratford  Hotel,  January  24  to  27.  Following  are  facts  about  and 
list  of  exhibitors  at  the  exposition  and  the  program  planned  for  the  convention. 

Exhibitors  at  the  12th  Internationa!  Heating  and  Ventilating  Exposition 


Exhibitor 


Spec#  No. 


Facts  about  the  Exposition 

Title:  The  12th  International  Heating  and  Ventilating  Exposition. 

Place:  Commercial  Museum,  Philadelphia,  Pa. 

Time:  Monday,  January  24,  2  p.m.  to  10  p.m. 

Tuesday,  January  25  through  Thursday,  January  27,  inclusive,  12  noon 
to  10  p.m. 

Friday,  January  28, 12  noon  to  6  p.m. 


Exhibitor 


Spoco  No. 

A-J  Manufacturing  Co.  ^  1 3 

A-P  Controls  Corp.  744 

ACEC  Electric  Corp.  426 

Acme  Industries,  Inc.  501 

Acme  Mfg.  Co.  S-18 

Addison  Products  Co.  C-62 

Adelto  Monufocturing  Co.  634 

Air  Conditioning,  Heating  ond 

Ventiloting  C-12 

Air  Control  Products,  Inc.  25 

Air  Devices,  Inc.  533 

Airfon  Engrg.  Co.  C-25 

Air-Moze  Corp.  1 09 

Air-Poth  Products  Co.  S-81 

Air  &  Refrigerotion  Corp.  69 

Airtemp  Div.,  Chrysler  Corp.  636  to  646 
Airtherm  Mfg.  Co.  713 

Ajox  Boiler  &  Heoter  Co.  S-34 

Alco  Volve  Co.  322 

Aldrich  Co.  630-632 

Allen-Brodley  Co.  338-340-342 

Allis-Cholmers  Mfg.  Co.  C-19 

American  Air  Filter  Co.,  Inc. 

C-116,  C-118,  C-122,  C-126,  C-130 
Americon  Blower  Corp.  22,  24 

Americon  Coils  Co.  6 1 3 

Americon  District  Steom  Co., 

Inc.  705-707 

Americon  Furnace  Co.  77 

Americon  Gilsonite  Co.  847 

Americon  Hydrovoc-Pump  Division 

of  Pitz  Foundry  IrK.  735-737 

Americon  Machine  &  Metals,  Inc., 
DeBothezot  Fans  Div.  210 

American  Radiator  &  Stondord 

Sonitory  Corp.  26,  28,  47,  49 

American  Society  of  Heoting  & 

Air-Conditioning  Er>gineers,  IrK.  68 

Ammermon  Co.,  C.  L.  S-49 

Anderson  Co.,  The  V.  D.  725 

Anemostot  Corp.  of  America  406-408 

Armstrong  Furnace  Co.  1-3 

Armstrortg  Mochine  Works  626-628 

Armstrong  Steom  Trap  Co.  626-628 

Arrow-Hort  &  Hegemon  Electric  Co., 

The  S-72 

Atlantic  Pipebending  &  Fobricotir^ 

Corp.  308 

Auer  Register  Co.,  The  C-59 


Exhibitor  Spoee  No. 

Aurora  Pump  Co.,  Subsidiary  of  The 
New  York  Air  Brake  Co.  C-27,  C-29 
Au-Temp-Co  Corp.  C-34 

Auto-Flo  Corp.  32 

Automatic  Devices  Co.,  Iik.  314 

Automotic  Firing  Corp.  905-907 

B-l-F  Industries,  Inc.  C-43 

Bocharach  Industrial  Instrument  Co.  415 
Baltimore  Aircoil  Co.,  IrK.  C-17 

Borber-Colmon  Co.  602 

Barber-Colmon  Co.,  Wheelco 

Instruments  Div.  337 

Borkow  Mfg.  Co.,  Aug.  G.,  IrK.  C-37 
Barnes  &  Jones,  Inc.  63 

Borry  Blower  Co.  S-49 

Bell  &  Gosset  Co.  828-832 

Berger  Furnoce  Corp.  S-71,  S-73 

Bertram  Co.,  The  Harvey  P.  S-25 

Bett-Morr  Mfg.  Co.  441 

Binks  Mfg.  Co.  236 

Bonoir  Products,  Inc.  S-3,  S-5 

Borg-Worner  Corp.,  Hydroline 

Products  Div.  436 

Brondes  Co.  S-17 

Breidert  Co.,  The  G.  C.  S-107 

Brookside  Products  Co.,  Inc.  S-52,  S-54 

Brown  Products  Co.  703 

Brundoge  Co.,  The  331 

Brunner  Mfg.  Co.  600 

Bryant  Heater  Div.,  Affiliated  Gas 
Equipment,  IrK.  C-114 

Buffolo  Forge  Co.  522-526 

Builders-Providence  Co.,  IrK.  C-43 

Burgess-Manning  Co.,  Architectural 
Products  Div.  616-618 

Burnham  Corp.,  Boiler  Div.  401 

Bush  Mfg.  Co.,  The  250 

Byers  Co.,  A.  M.  240 


Combridge  Filter  Corp. 

Corey  Mfg.  Co.,  The  Philip 
Carnes  Co.,  W.  R. 

Carrier  Corp. 

Carver  Pump  Co. 

Century  Electric  Co. 

Century  Er^jrg.  Corp. 

Choce  Co.,  W.  M. 

Chompion  Blower  &  Forge  Co. 
Char-Gale  Mfg.  Co. 

Chelsea  Fan  &  Blower  Co.,  Iik. 


S67 

S-121 


Chicogo  Blower  Corp.  48 

Chicago  Pump  Co.  201-205 

Chrysler  Corp.,  Airtemp  Div.  636  to  646 
Circle  Air  Industries,  IrK.  S-23 

Clarage  Fon  Co.  C-170 

Cloyton  &  Lambert  Mfg.  Co.  C-64 

Cleover-Brooks  Co.,  Boiler  Div,  147 
Cleover-Brooks  Co.,  Burner  Div.  932 
Cleveland  Heater  Co.,  The,  Air 

Controls  Div.  617 

Cobell  Industries,  IrK.  S-96 

Cole  Hot  Blast  Mfg.  Co.  S-76 

Colemon  Co.,  Inc.,  The  539-543-547 
Columbia  Burner  Co.,  The  C-35 

Combustion  Control  Div.,  Electronics 
Corporation  of  Americo  55 

Combustioneer  Div.,  The  Steel 

Products  Engrg.  Co.  133 

Commercial  Filters  Corp.  431 

Committee  on  Steel  Pipe  Research, 
American  Iron  &  Steel  Institute  309 
Condensation  Engineerirrg  Corp.  226 
Congress  Drives  Div.,  Tonn  Corp.  647 
Connor  Engineering  Corp.  813 

Continentol  Air  Filters,  Inc.  926 

Copeland  Refrigeration  Corp.  C-129 
Corbmon  Bros.  234 

Cory  Corp.  C- 1 58 

Crone  Co.  134-233-235-239 

Crise  Controls  Div.,  The  Aero 

Mfg.  Co.  332 

Curtis  Refrigerating  Machine  Div., 
Curtis  Mfg.  Co.  51 

Cutler-Hommer,  Inc.  208 

Doff  in  Mfg.  Co.  C-51 

Davidson  F^on  Co.  422 

Dayton  Rubber  Co.,  The  443-445 
DeBothezot  Fans  Div.,  Americon 
Machine  &  Metals,  IrK. 

Delovon  Mfg.  Co. 

Delco  Products  Div.,  Generol 

Motors  Corp.  S-31,  S-33 

Delta  Heating  Corp. 

Detroit  Controls  Corp. 

Devices,  IrK. 

Diehl  Manufacturing  Ca. 

Dielectric  Products  Co.,  IrK. 

Dodge  Corp.,  F.  W. 

Doerr  Electric  Corp. 

Dole  Valve  Co.,  The 
Dollinger  Corp. 

Donaldson  Div.,  Marvin  D.  Shafer 
Co.  C-55 

Dongon  Electric  Mfg.  Co.  S-35 

Doyle  Vocuum  Clearer  Co.  C-22 

Drovo  Corp.  639 

Drayer-Hanson,  IrK.  214 

Dunham  Co.,  C.  A.  C-150,  C-151 


210 

4 


150 
35 

303 
739 
S-37 
C-31 

C-121 

421-423 

304 


521 

Kinetic  Chemicals  Div. 

335 

204-206 

Durant  Insulated  Pipe  Co. 

S-14 

743 

Duro-Dyne  Corp. 

C-33 

900 

Dwyer  Mfg.  Co.,  F.  W. 

715 

502 

Eagon  Co.,  IrK.,  Walter  H. 

348 

316 

Eckhart  Mfg.  Co.,  IrK. 

330 

643 

Eddington  Metal  Specialty  Ca. 

209 

726 

Ejay  ^seboard  Mfg.  Ca. 

C-53 

244 

Electriglas  Corp. 

843 
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FLOOR  PLAN  AND  EXHIBIT  LAYOUT, 

12th  InteniBtional  Heating  and  Ventilating  Exposition, 


Ut  11^/  1*9 


\  tM  \  tfi  \  »*§  \ 


/It  /ja  /u 


i9t  jti  ///  %*r  j/j 


Exliibitor  Spoc*  N*c  Emliibitor 

EI«ctro-Air  Cleaner  Co.  S-9 

Electro-Therm,  IrK.  745 

Eigen  Mfg.  Corp.  S-92 

Emerson  Electric  Mfg.  Co.,  The  7 1 8-722 
Emerson  Radio  ond  Phonograph  Corp.  803 
Empire  Chemical  Products  Co.  S-66 
Er^jel  Sheet  Metal  Equipment,  Inc.  1 6 
Evans  Corp.,  The  George  C-153 

Excelsior  Steel  Furnace  Co.,  The  S-65 

Foirbonks  Co.,  The  434 

Forr  Co.  10 

Fosco  Industries,  Inc.  306 

Fedders-Quigon  Corp.  300 

Federal  Boiler  Co.,  Inc.  218-222 


Space  No. 


Field  Control  Div.  of  H.  D.  Conkey 
&  Co.  C-24 

Fitzgibbons  Boiler  Co.,  IrK.  525-531 

Flexible  Tubirsg  Corp.  C-156 

Flexonics  Corp.  S-127 

Food  Machinery  &  Chemical  Corp., 
Peerless  Pump  Div.  723 

Forest  City  Foundries  Co.,  The  C-44 

Fostorio  Pressed  Steel  Corp.,  The  C- 1 1 7 


Freeman  Heotirtg  Div.,  IllirKis  Iron 
&  Bolt  Co.  S-112,  S-114 

Frick  Co.  317 

Frigidoire  Div.,  GerKrol  Motors 

Corp.  52-54 

Fulton  Sylphon  Div.,  Robertshow 

Fulton  Controls  Co.  334-336 

Golloher  Co.,  The  248 

General  Automatic  Products  Corp.  1 4 
General  Blower  Co.  425-427 

General  Chemical  Div.,  Allied 

Chemicol  Dye  Corp.  S-95,  S-97 
Generol  Controls  Co.  56 

General  Electric  Co.,  Apporotus 

Soles  Div.  933-935 

General  Electric  Co.,  Commercial  & 
Industrial  Air  Coi^itionirtg 
Dept.  C- 1 1 3 

General  Electric  Co.,  Weothertron 

Dept.  347 

General  Filters,  IrK.  6 

GerKrol  Fittings  Co.  S-36 

General  Gas  Light  Co.  313 

General  Heating  Products  Co.  S-57 


ExhibRer 

Space  No. 

General  Register  Corp. 

C-40 

Gerwin  Industries,  IrK.,  Thermo- 

Bose  Div. 

S-10I 

Gibson  Industries,  IrK. 

S-113 

Goodfellow  Co.,  IrK.,  E.  D. 

614 

Goodyear  Tire  &  Rubber  Co., 

Inc., 

The 

939 

Goulds  Pumps,  IrK. 

C-20 

Governoir  Corp. 

601 

Graham  Mfg.  Corp. 

S-98 

Gustin-Bocon  Mfg.  Co. 

740 

Holsteod  &  Mitchell 

C-36 

Harris  &  Co.,  Arthur 

620 

Hart  &  Cooley  Mfg.  Co. 

610 

Hastings  Air  Control,  IrK. 

S-45 

Heot-Timer  Corp. 

C-34 

Heating  ond  Ventilating 

C-12 

Heil  Co.,  The  122-126-132 

Henry  Furnace  Co.,  The 

36,  57 

Herbster  Products  Co. 

S-22 

Herco  Oil  Burr>er  Corp.,  Div. 

of 

Herr  &  Co.,  IrK. 

S-108 

Hi-Flow  Products,  IrK. 

727 
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COMMERCIAL  MUSEUM,  PHILADELPHIA,  PA. 

January  24-28  I .  . . . I  ' 


'p#  tot 


*  toi  zoi 


C4i  \(4$\e42\  \r4S\CJ4\  r 


Dr4S  €i 

l.i_ 


C'44  ‘\C4S\  C  44 


J 

Cil\  CJf 


Exhibitor 

Space  No. 

Exhibitor 

Spoce  No. 

Hoffman  Specialty  Co. 

802 

Industrial  Press,  The 

C-12 

HomEase  Products  Div, 

407 

Industrial  Sound  Control,  IrK. 

S-27 

Howard  Industries,  IrK 

S-75 

Infra  Insulation,  Iik. 

S-I04 

Huck  Manufacturir>g  Co. 

S-124 

Ingersoll-Roixl  Co. 

901 

Hydraline  Products  Div., 

Borg- 

Insulating  Concrete  Corp. 

113 

Worner  Corp. 

436 

International  Heater  Co. 

514 

Hydrotherm,  IrK. 

836 

InterrKtiorKil  Oil  Burner  Co. 

S-32 

Hy-Lo  Burner  Co.,  Iik. 

C-28 

Iron  Fireman  Mfg.  Co. 

60 

Ilg  Electric  Ventilating  Co. 

633 

Iron  Firemon  Mfg.  Co.,  Petro  Div.  2 

IllirKis  Engineering  Co. 

C-109, 

c-no 

Jackson  &  Church,  Furnace 

Illinois  Iron  &  Bolt  Co.,  Freeman 

Div. 

102-106 

Heating  Div.  S-112, 

Illinois  Testing  Laboratories,  IrK. 
Imperial  Brass  Mfg.  Co.,  Inc.,  The 
Independent  Register  Co.,  The 


Janitrol  Heating  &  Air  Cornlitionirtg 
Div.,  Surface  Combustion 
Corp.  15-17-19 

Jefferson  Electric  Co.  820 


Exhibitor  Speco  No. 

Jenkins  Bros.  450 

Jenn  Air  Products  Co.,  Inc.  27 

Johns-Monvillo  Sales  Corp.  702 

Johnson  Co.,  S.  T.  822-824-826 

Johnson  Service  Co.  42-44-46 

Kaiser  Co.,  E.  B.  247 

Kaustine  Furnoce  &  Tank  Corp.  305-307 
Kennard  Corp.  C-30,  C-32 

Kent  Co.,  The  447 

Kewonee-Ross  Corp.  43-45 

Kinney  Mfg.  Co.,  ^bsidiary  of  The 
New  York  Air  Broke  Co.  C-27,  C-29 
Kody  Blower  Co.  S-6 

Korfund  Co.,  IrK.,  The  548 
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Iikl^or 


ipmf  No.  Eshibitor 


Sp«e«  No.  Exhibitor 


Spoco  No. 


Kritzor  Rodiont  Coils,  Inc.  732 

Lou  Blowor  Co.,  Tho  72 

Lowin-Mothos  Co.  709 

Libboy-Owons-Ford  Gloss  Co.  34 

Lima  Rogister  Co.,  Tho  74 

Lipmon  Refrigertion  Div., 

Yotos-Americon  AAochino  Co.  1 1 7 

Lockformer  Co.,  Tho  731 

McDonnell  &  Miller,  IrK.  734 

AAcQuoy,  Inc.  33 

Mogivjf low  Pump  Corp.  S- 1 05 

Mognetrol,  Inc.  417-419 

Moid-0'-Mi$t,  Inc.  648 

AAommofh  Furnoce  Co.,  The  S-82 

Monvillo  Boiler  Co.,  IrK.  440 

Morothon  Electric  Mfg.  Corp.  S-85 

Morietto  Metal  Products  Corp.  53 

Morley  Co.,  The  325 

AAorlo  Coil  Co.  73-75 

Marsh  Heatirtg  Equipment  Ca.  37 

Maxitrol  Ca.  333 

Mercoid  Corp.,  The  1 3 

Metalbestos  Div.,  William  Wallace 

Co.  S-88 

Metals  &  Controls  Corp.,  SperKer 

Thermostot  Div.  50 

Metromotic  Mfg.  Co.  121-125 

Metropolitan  Refinir>g  Co.,  Inc.  C-38 

Mid-Continent  Metal  Products  Co,  7 1 0 
Miller  Valve  Co.,  Inc.  320 

Milwaukee  Electric  Tool  Corp.  C-16 

Milwaukee  Gas  Specialty  Co.  444 

Milwaukee  Valve  Co.  740 

Minnoopolis-Horteywell  Regulator  Co.  103 
Mirror  Patented  Stove  Pipe  Co.  72 1 

Mitchell  Mfg.  Co.  631 

Modino  Mfg.  Co.  934 

Monorch  Mfg.  Works,  Inc.  810 

Morris  Sheet  Metal  Works  S-78 

Morrison  Products,  Inc.  605 

Morrison  Steel  Products,  Inc.  140-148 

Morse-Smith-Morse  Co.,  The  S- 1 6 

Morton,  Paul  S.,  Engineering 

Service  S-1  15 

Mueller  Climatrol  913-917,921-925 
Multi-Vent  Div.,  The  Pyle-National 
Co.  C-21 

Muncie  Geor  Works,  IrK.  C-14 


Nosh  Er>grg.  Co.,  The  400 

Notional  Heater  Co.,  IrK.  S-10 

Notional  Heating  Products  Sales, 

Ltd.  S-74 

National  Radiator  Co.,  The  507 

Notional  Radiator  Co.,  The  Viking 
Air  Conditioning  Div.  402 

Nelson  Div.,  Hermon,  American  Air 
Filter  Co.,  Inc.  C-116,  C-118 

Nesbitt,  liK.,  John  J. 

C-157,  C-161,  C-165,  C-169 
New  York  Air  Brake  Co.,  The  C-27,  C-29 
New  York  Blower  Co.,  The  350 

Niogoro  Blower  Co.  513-517 

Nir^oro  Furnoce  Div.,  The  Forest 
Oty  Foundries  Co.  C-44 

Niogoro  Mochine  &  Tool  Works  706-708 
Norman  Products  Co.  848  &  947 

Olsen  Mfg.  Co.,  The  C.  A.  36  &  57 
Orr  &  Sembower,  IrK.  800 

Owens-Corning  Fiberglas  Corp.  S-42 


Pacific  Steel  Boiler  Div.,  U.  S. 

Radiator  Corp.  30 

Parogon  Electric  Co.  7 1 7-7 1 9 

Potten  Co  ,  J.  V.  110 

Patterson-Kelley  Co.,  Iik.,  The  909 

Peerless  Electric  Co.,  The  410 

Peerless  Pump  Div.,  Food  Mochirsery 

&  Chemicol  Corp.  723 

Peerless  Sales  Div.  S-2  &  S-41 

Penn  Boiler  &  Burner  Mfg.  Corp.  C-l  15 

Penn  Controls,  IrK.  23 

Pennsylvania  Furnace  &  Iron  Co.  806 

Perfection  Stove  Co.  1 8,  38 

Perfex  Corp.  532 


Petro  Div.,  Iron  Firemon  Mfg.  Co.  2 
Phillips  Drill  Co.  S-64 

Pittsburgh  Plote  Glass  Co.,  Fil>er 

Glass  Div.  748 

Powers  Regulotor  Co.,  The  433-435 
Prat-Doniel  Corp.,  Thermobloc  Div.  C-l 66 
Preferred  Utilities  Mfg.  Corp.  850 

Premier  Co.  S-1 26 

Primor  Products,  IrK.  S-21 

Pullman  Vacuum  Cleaner  Corp.  429 
Pyle-Notior»al  Co.,  The,  Multi-Vent 
Div.  C-21 


Quickdroft  Co.,  Div.  Herrirrg-Hall- 
Marvin  Sofe  Co. 

Quiet  Heet  Mfg.  Corp. 

Quiet-Kool  Corp. 

QuirKy  Stove  Mfg.  Co.  S-51, 


S-77 

803 

803 

S-53 


R.C.S.  Tool  Soles  Corp.  339 

Rodiont-Roy  Rodiotion,  Iik.  310 

Radiant  Utilities  Corp.  217 

Radio  Corporotion  of  America, 

Engineering  Products  Div.  S-84,  S-86 

Ralph  Mfg.  Co.  622-624 

Randall  Graphite  Beorings,  Inc.  65 

Redmond  Co.,  Inc.  608 

Reflectal  Corp.,  Subsidiary  of  Borg- 
Worner  Corp.  326 

Remington  Arms  Co.,  Inc.  808 

Republic  Products  Co.  S-57 

Reseorch  Products  Corp.  448 

Rheem  Mfg.  Co.  301 

Richmond  Engineering  Co.,  Inc.  S-68 

Richmond  Radiator  Co.  83 1 


Ric-wiI  Co.,  The 

606 

Ridge  Tool  Co.,  The 

S-44,  S-79 

Rittlir>g  Corp.,  The 

S-7 

Roberts-Gordon  Appliance  Corp.  607-609 

Robertshaw  Fulton  Controls 

Co., 

Fulton  Sylphon  Div. 

334-336 

Rockwell  Spring  &  Axle  Co.,  Timken 

Silent  Automotic  Div. 

621-625 

Rome-Turney  Rodiotor  Co. 

741 

Roy  E.  Roth  Co. 

S-1 

Russell  Co.,  The  F.  C. 

817 

Sarco  Co.,  Inc. 

213 

Schecter  Brothers  Co. 

S-91 

Scully  Signal  Co. 

833 

Sequoia  Mfg.  Co. 

C-39 

Servel,  Inc. 

807-809 

Shofer  Co.,  Marvin  D.,  Donaldson 

Div. 

C-55 

Shana  Manufocturing,  Inc. 

S-46 

Siemon  Mfg.  Co. 

C-61 

Simplaire 

C-l  54 

Skuttle  Mfg.  Co. 

S-58 

Slont-Fin  Radiator  Corp. 

S-1 25 

Smith  Corp.,  A.  0. 

714 

Smith  Co.,  IrK.,  The  H.  B. 

321 

Sparkler  Mfg.  Co. 

S-26 

Spencer  Heater,  Lycoming  Div., 

Avco  Mfg.  Corp. 

129 

SperKer  Thermostat  Div.,  Metals  & 

Controls  Corp. 

50 

Spl-Rol-Fin  Corp. 

S-1 11 

Six>rlan  Volve  Co. 

729 

Sprogue  Electric  Co. 

S-93 

Square  D  Co. 

S-94 

Standard  Stamping  &  Perforating  Co.  344 
Steel  Products  Engineering  Co.,  The, 

Combustioneer  Div.  1 33 

Stephens-Adamson  Mfg.  Co.  C-41 

Stewart  Mfg.  Co.,  IrK.  840 

Stewart -Worner  Corp.,  U.  S. 

Mochine  Div.  111-113 

Strong,  Corlisle  8i  Hammond  Co.  C-23 
Sturtevant  Div.,  Westinghouse 

Electric  Corp.  534-536-540-544 
Sunbeam  Air  CoisditiorKr  Div., 
Americon  Radiator  &  Standard 


Sanitary  Corp.  20 

Sursdstrand  Engineering  Co.  818 

Sund$trar>d  MochiiK  Tool  Co., 

Hydraulic  Div.  231 

Sun-Ray  Burner  Mfg.  Corp.  139 


Surfoce  Combustion  Corp.,  Janitrol 
Heating  &  Air  Conditioning 


Div.  15-17-19 

SynchroTKXiS  Flome,  IrK.  S-39 

Syncromotic  Corp.  29 

Toco  Heoters,  IrK.  518 

Tonn  Corp.,  Congress  Drives  Div.  647 

Tecumseh  Products  Co.  62 

Temco,  IrK.  814 

Thatcher  Furnace  Co.  508 

Thermobloc  Div.,  Prot-Doniel  Corp.  C-l 66 

Therm-O-Wheel,  Iik.  S-1 02 

Thrush  &  Co.,  H.  A.  C-63 

Timken  Silent  Automatic  Div.,  Rock¬ 
well  Sprirtg  &  Axel  Co.  621-625 

Titus,  Iik.  .  747 

Titus  Mfg.  Corp.  750 

Torrington  Mfg.  Co.,  The  67 

Trone  Co.,  The  902-906-9 10-918 

Trion,  Iik.  76-78 

Tuttle  &  Bailey,  Inc.  31 

Typhoon  Air  Conditionir>g  Co.,  Inc.  650 

Union  Asbestos  &  Rubber  Co. 

C-54,  C-56,  C-58 
Union  Electric  &  Mfg.  Co.  1  36 

United  States  Air  Conditioning 

Corp.  58-59 

U.  S.  Electrical  Motors,  Inc.  C- 1 62 

U.  S.  Machine  Div.,  Stewart- 

Warner  Corp.  111-113 

U.  S.  Rodiotor  Corp.  8 

U.  S.  Rodiotor  Corp.,  Pacific  Steel 
Boiler  Div.  30 

United  States  Register  Co.  733 

United  States  Rubber  Co.  S-40 

Universal  Diffuser  Corp.  439 

Utility  Appliance  Corp.  635 

Utility  Fan  Corp.  346 

V  8.  E  Products,  Inc.  821 

Van-Packer  Corp.  825 

Vapor  Heating  Corp.  S-28 

Velon  Engineering  Ltd.  S-90 

Velocity-Power  Tool  Co.  328 

Vibration  Eliminator  Co.,  The  C-42 

Vibration  Mountings,  Inc.  S-24 

Viking  Air  Conditioning  Div.,  The 

National  Radiator  Co.  402 

Vulcon  Radiator  Co.,  The  409 

Wagner  Electric  Corp.  834 

Walker  Mfg.  &  Sales  Corp.  405 

William  Wallace  Co.,  Metalbestos 
Div.  S-88 

Walton  Laboratories,  Inc.  C-l  3 

Worren  Webster  &  Co.  414-418 

Woterfilm  Boilers,  Inc.  C-125 

Woterman-Woterbury  Co.,  The  114 

Wotts  Regulator  Co.  232 

Wayne  Home  Equipment  Co.,  Inc.  C-l  55 

Webster  Electric  Co.  7 

Weil-McLain  Co.  432 

Westinghouse  Electric  Corp.  71 

Westinghouse  Electric  Corp., 

Sturtevant  Div.  534-536-540-544 
White-Rodgers  Electric  Co.  64-66 

Whitehall  Ersginering  Co.  C-60 

Williams  Div.,  Eureka  Williams  Co., 

Div.  of  Henney  Motor  Co., 

Inc.  835-839 

Windmoster  Corp.  C-57 

Wing  Mfg.  Co.,  L.  J.  200 

Worthington  Corp.  948-950 

XXth  Century  Heating  &  Ventilating 
Co.,  The  207 


Yotes-American  Machine  Co  , 

Lipman  Refrigeration  Div.  1 17 

York  Corp.  221-223-225-227 

York-Shipley,  Inc.  S-50  &  S-89 

Youfsg  Radiator  Co.  931 

Young  Regulator  Co.  801 


Zatko  Metal  Products  Co.  S-1 5 

ZoTKlite  Co.,  Z-Crete  Div.  118 
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ASHAE  Meets  at  Philadelphia 


The  61  St  annual  meeting  of  the  American  Society 
of  Heating  and  Ventilating  Engineers,  and  the  first 
under  its  new  name — American  Society  of  Heating 
and  Air-Conditioning  Engineers — will  open  offi¬ 
cially  at  the  Bellevue-Stratford  Hotel,  Philadel¬ 
phia,  Monday,  January  24,  at  9:30  a.m.  At  2  p.m. 
the  same  day  the  12th  International  Heating  and 
Ventilating  Exposition,  sponsored  hy  ASHAE,  will 
open  at  the  Commercial  Museum  with  over  400 
manufacturers  exhibiting  the  latest  in  heating  and 
air  conditioning  etjuipment. 

The  technical  sessions  of  the  Society  will  ojien 
each  day,  Monday  through  Thursday,  at  9:30  a.m. 
Except  for  the  Monday  meeting  in  the  Clover  Room, 
all  sessions  will  be  held  in  the  Ballroom.  The  Ex¬ 
position  will  lie  o|)en  Tuesday  through  Thursday 
from  noon  until  10  p.m.  On  Monday,  it  opens  at 
2  p.m.;  it  closes  Friday  at  6  p.m. 

Technical  Papers 

An  excellent  selection  of  technical  papers  for  the 
four  technical  sessions  has  been  arranged  by  the 


Program  and  Papers  Committee  under  the  chair¬ 
manship  of  B.  H.  Spurl(H:k,  Jr.,  professor  in  the 
Department  of  Mechanical  Engineering,  University 
of  Colorado. 

The  Committee  on  Arrangements,  headed  by 
General  Chairman  John  McFdgin  of  the  Philadel¬ 
phia  (3iapter,  has  arranged  a  numl>er  of  special 
events  beginning  with  a  Welcome  Tea  Sunday 
afternoon. 

Luncheon  and  Banquet 

A  Welcome  Luncheon  will  l>e  addressed  by 
Joseph  S.  Clark,  Jr.,  Mayor  of  Philadelphia,  on 
Monday,  and  that  night  an  evening  of  fun  is  sched¬ 
uled.  Wednesday  evening  is  the  Annual  Banquet 
at  which  time  the  new  officers  will  be  installed, 
(3iarles  S.  Leopold  will  receive  the  F.  Paul  Ander¬ 
son  Medal,  L.  N.  Hunter  will  receive  the  past  presi¬ 
dent’s  emblem,  and  the  speaker  will  be  Dr.  Milton 
S.  Eisenhower. 

All  week  long  there  also  will  be  special  events 
for  the  ladies,  such  as  historic  tours,  a  fashion  show, 
and  a  trip  to  Atlantic  City. 


TECHNICAL  PROGRAM  OF  6lsf  ANNUAL  MEETING 
AMERICAN  SOCIETY  OF  HEATING  AND  AIR-CONDITIONING  ENGINEERS,  INC. 

*  Bellevue-Stratford  Hotel,  Philadelphia,  Pa.  * 


Monday  —  January  24 

9:(K)  a.m.  Registration 

9:30  a.m.  Technical  Session 

Ventilation  Requirements  for  Cigarette 
Smoke,  by  C.  P.  Yaglou 
A  Rapid  General  Purpose  Centrifuge  Sedi¬ 
mentation  Method  for  Measurement  of  Size 
Distribution  of  Small  Particles,  by  K.  T. 
Whitby 

Evaluation  of  Panel-Type  Air  Cleaners  by 
Means  of  Atmospheric  Dust,  by  H.  A.  En- 
dres.  W.  T.  Van  Orman  and  R.  P.  Carter,  Jr. 

12:15  p.m.  Welcome  Luncheon 

Tuesday  —  January  25 

9:30  a.m.  Technical  Session 

Report  of  Committee  on  Research — R.  S.  Dill, 
Chairman 

Preliminary  Studies  of  Heat  Removal  by  a 
Cooled  Ceiling  Panel,  by  L.  F.  Schutrum, 
John  Vouris  and  T.  C.  Min 
•Measurement  of  Angular  Emissivity,  by  A. 

Umur,  G.  V.  Parmelee  and  L.  F.  ^hutrum 
Circuit  Analysis  Applied  to  Load  ELstimating, 
Phase  II,  by  H.  B.  Nottage  and  G.  V. 
Parmelee 


Wednesday  —  January  26 

9:.30  a.m.  Technical  Session 

Gas  is  an  Important  Factor  in  the  Thermal 
Conductivity  of  Most  Insulating  Materials, 
Part  11,  by  R.  M.  Lander 
Seler:tion  of  Outside  Design  Temperature  for 
Heat  Load  FLstimation,  by  M.  L.  Ghai  and 
P.  Sundaram 

Study  of  Liquid-to-Liquid  Heat  Transfer  in 
Hot  Water  Heaters,  by  F.  W.  Hutchinson, 
L,  J.  La  Tart  and  N.  W.  Smith 
Solar  Radiation  during  Cloudless  Days,  by 
J.  L.  Threlkeld  and  R.  C.  Jordan 

7:(K)  p.m.  Banquet 

Toastmaster:  A.  J.  Nesbitt 
Speaker:  Dr.  Milton  Eisenhower,  President, 
The  Pennsylvania  Stale  L’niversity 

Thursday  —  January  27 

9:.30  a.m.  Technical  Session 

Paths  of  Horizontally  Projected  Heated  and 
Chilled  Air  Jets,  by  Alfred  Koestel 
Air  Conditioning  of  Multi-Room  Buildings, 
by  R.  W.  Waterfill 

Effects  of  Weather  Conditions  on  CooUm 
Unit  O|)eration  in  a  Residence,  by  H.  T, 
Gilkey  and  S.  Konzo 
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Thkkk  are  many  biological  pr«M>e8«e»,  wrote  the  I)i-  The  electricity  people  co-operated,  and  the  whole  scheme 

rector  of  the  Water  Pollution  Research  I^ahoratory  had  now  been  working  long  enough  for  a  preliminary 

in  an  annual  report  a  few  years  hack,  which  would  l)enerit  assessment  to  be  made.  It  was  described  in  some  detail  in 

from  a  modest  increase  in  temfierature;  it  was  therefore  a  paper  by  Bryan  Donkin,  A.  E.  Margolis  and  C.  G.  Car- 
uiidesirahle  that  power  stations  should  continue  to  waste  rothers  to  the  Institution  of  Civil  Engineers,  published  in 

in  their  cooling  water  such  a  large  proportion  of  the  heat  Fart  I  of  their  1954  Proceedings.  It  was  also  described, 

in  the  coal  they  burn,  so  warming  up  the  rivers.  The  Minis-  briefly,  in  a  letter  to  The  Times  by  Mr.  (now  Sir) 
ter  of  Housing  and  Iv4H;al  Government  set  up  a  committee  Oliver  Lyle  as  a  perfectly  good  district  heating  scheme 

to  investigate  the  effects  of  heated  and  other  effluents  on  spoiled  by  l>eing  connected  with  a  power  station.  A  few 

the  condition  of  the  River  Thames.  The  Rivers  (Preven-  years  ago  Lyle  wrote  a  book  called  The  Efficient  Use  of 

tion  of  Pollution)  Act  1951  included  heat  among  the  pol-  Steam,  published  by  Her  Majesty’s  Stationery  Office,  which 

lutants  that  River  Boards  may  regulate  the  discharge  of,  has  deservedly  had  a  world-wide  circulation.  He  is  a 

atnl  anglers  dug  up  some  old  Court  decisions  which  give  staunch  supporter  both  of  district  heating  and  of  the  use 

the  owner  of  part  of  a  river  bank  a  cause  of  action  at  com-  of  steam  for  combined  power-generation  and  process  heat- 

mon  law  if  anyone  ufMtream  of  him  alters  the  natural  flow,  ing.  He  applies  these  principles  very  successfully  in  his 

e.g.,  by  heating.  There  was  no  doubt  about  it;  something  sugar-refining  factories.  His  criticism  is  not  lightly  to  be 

just  had  to  lie  done  to  make  use  of  waste  heat  from  power  dismissed,  even  if  it  appears  to  l>e  nonsense, 

stations.  The  facts  are  that  no  new  boiler  plant  was  installed  in 

the  power  station  but  a  pair  of  1,350  kw  back-pressure 
The  Battersaa  Pimlico  Scheme  turbo-generators  were  put  in  to  use  steam  from  the  older 

boiler  plant  at  600  psi  and  800  deg.  Instead  of  exhausting 
One  of  the  biological  processes  in  which  low-grade  heat  t«>  condensers  cooled  by  river  water  the  steam  from  these 

can  lie  usefully  employed  is  the  Housing  of  Humans.  Lon-  turbines  is  condensed  at  2  psig  in  heat  exchangers  in  which 

don  had  lieen  much  destroyed  by  bombing  and  there  was  water  from  the  district  heating  system  can  be  heated  up 

extensive  rebuilding.  Battersea  Power  Station  was  the  to  200  deg.  Obviously  more  electricity  can  lie  generated 

obvious  choice  as  guinea-pig  liecause,  for  one  reason  or  from  this  steam  by  passing  it  through  the  main  condensing 

another,  it  is  far  and  away  the  best-known  power  station  turbines,  so  that  it  is  not  economical  to  feed  heat  to  Pimlico 

in  Britain.  So  when  the  Westminster  City  Council  pro-  when  the  demand  for  ^Iect^icity  is  at  its  peak.  Also  the 

posed  to  develop  an  area  of  33  acres  in  Pimlico,  just  across  maximum  heat  output  possible  from  the  sets  is  455  therms 

the  river  from  Battersea,  in  flats  to  house  11,000  people,  per  hour,  whereas  the  estimated  |>eak  heat  demand  is  750 

a  district  heating  scheme  was  planned.  Combination  with  therms  {ver  hour. 


(Miwer  generation  has  obvious  fuel  economies,  liesides  elim-  Both  problems  are  overcome  by  means  of  a  hot-water 

inating  from  the  housing  estate  the  fuel  stores,  boiler  house  accumulator.  This  is  designed  on  similar  lines  to  the  one 
and  chimney.  installed  by  Margolis  for  the  district  heating  system  of 


Gcnarol  view  of  the  Pimlico  housing  estate  from  the  south  bonk  of  the  Thames.  Flats  occommodote  1 1,000  people.  The  cylindrical 
heat  occumulotion  is  clearly  shown.  Photo  courtesy  Proceedings  Inst.  Civil  Engineers. 
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Hamburg  uhich  is  successfully  operated  from  the  Tiefstack 
Power  Station  of  the  Harmburgische  EUectricitatswerke. 
The  photograph  on  opposite  page,  taken  by  Messrs  Ken¬ 
nedy  and  Donkin,  who  engineered  the  scheme,  is  a  general 
view  of  the  housing  estate,  and  the  large  cylindrical  heat 
accumulator  is  shown.  This  has  an  internal  diameter  of  29 
ft,  a  height  of  126  ft  and  a  volume  of  80,000  cu.  ft.  It  is  a 
remarkable  fact  that,  with  an  80  deg  differential,  more  heat 
can  be  stored  in  water  (5000  Btu  per  cu.  ft.)  than  in  city 
gas  (500  Btu  per  cu.  ft.).  When  allowance  is  made  for  the 
fact  that  the  heating  value  of  the  gas  cannot  be  used  with 
1(K)%  efficiency,  the  difference  is  even  more  striking. 

After  being  heated  in  the  power  station  the  water,  con¬ 
taining  a  little  fluores(;ein  to  aid  in  detecting  leakage, 
passes  through  pipes  in  a  tunnel  under  the  River  Thames 
which  was  already  in  existence  for  carrying  water  mains. 
There  is  a  teinjierature-control  substation,  in  telephonic 
communication  with  the  power  station,  near  the  heat 
accumulator,  and  the  operator  has  indications  of  tempera¬ 
ture  in  twelve  selected  rooms,  in  the  mains,  and  at  various 
levels  in  the  accumulator.  When  heat  supply  exceeds  de¬ 
mand,  hot  water  runs  in  at  the  top  of  the  accumulator  and 
cold  water  is  drawn  from  the  bottom;  when  the  demand 
increases  the  opposite  occurs,  the  hot  water  floating  on  top 
of  the  cooler  water,  and  the  accumulator  acting  as  an  ex¬ 
pansion  tank  for  the  whole  system. 

I'he  flow  to  and  from  the  blocks  of  flats  is  o|)erated  with 
a  differential  of  60  deg.  This  is  more  than  is  usual  for 
forced  circulation  systems,  but  has  advantages  in  keeping 
down  pumping  costs  and  in  giving  suitable  temperatures 
for  the  separate  control  of  hot  tap- water  and  space  heating. 
The  cost  to  the  flat-dwellers  is  on  a  fixed  scale,  e.g.,  9s.5d. 
per  week  for  a  flat  of  three  rooms  plus  kitchen  and  bath¬ 
room.  This  should  be  considered  as  equivalent  to  about 
3  dollars  a  week,  and  does  not  appear  to  us  to  be  cheap. 
In  fact,  it  shows  no  economy  over  the  unplanned  mix¬ 
ture  of  coke  boiler,  open  fires  and  electric  space  heating 
in  your  Correspondent’s  own  home;  and  yet  there  are 
doubts  as  to  whether  the  charges  are  high  enough  to  cover 
expenses.  Officers  of  the  Electricity  Authority  talk  of  the 
scheme  in  tones  of  no-enthusiasm,  and  it  is  certain  that 
no  worth-while  profits  are  being  made. 

Individual  Rat  Metering 

One  great  difficulty  is  that  people  will  not  agree  to  pay 
more  for  their  heat  than  what  it  would  cost  by  traditional 
methods,  whatever  the  convenience  that  is  promised;  but 
once  they  are  in,  and  can  use  as  much  heat  as  they  like, 
their  consumption  is  far  higher  than  it  would  be  if  they 
were  charged  pro  rata.  The  experiments  at  Melun  in  E'rance 
(see  Jan.,  1954,  London  Letter)  showed  this  quite  clearly; 
and  when  it  comes  to  being  comfortable  with  cheap  heat 
it  seems  that  both  the  French  and  the  English  are  more 
like  Americans  than  they  would  admit.  One  method  that 
can  be  used  to  keep  down  fuel  consumption  in  a  block  of 
flats  is,  of  course,  to  operate  manually  on  a  complaints 
basis.  If  there  are  no  complaints  of  being  too  cold,  then 
heat  is  being  wasted.  Nobody  complains  if  it  is  too  warm — 
they  just  open  the  window.  The  human  thermostat  can  be 
set  at,  say,  one  grumble  per  week.  E^ch  complaint  must 
be  investigated  by  installing  thermometers  to  prove  it  is 
warmer  than  it  feels,  and  in  genuine  cases  an  adjustment 
is  made  in  radiator  size  or  hot  water  flow. 

The  French  have  a  more  logical  approach.  Fournol  and 


Lacroix,  in  a  three-part  article  in  Nos.  17,  19  and  20  of 
Cahiers  du  Centre  Scientifique  et  Technique  du  Batiment, 
have  gone  thoroughly  into  the  question  of  measuring  the 
individual  heat  consumption  of  apartment  dwellers.  Their 
paper  is  being  published  in  condensed  translation  in  the 
Industrial  Heating  Engineer  (Great  Britain),  beginning 
with  the  current  issue.  They  consider  the  problem  to  l>e 
chiefly  important  in  connection  with  hot  water  systems  of 
heating,  whether  radiant  panels  or  visible  structures  such 
as  radiators  and  convectors  are  used.  Warm  air  systems 
are  not  now  much  used,  and  steam  systems  either  have 
radiator  surface  temperatures  that  are  too  high  or  (vacuum 
systems)  are  too  expensive. 

The  essence  of  a  hot-water  system  is  that  both  the  tem¬ 
perature  and  the  circulation  rate  of  the  water  can  Im*  varied 
independently,  and  the  authors  will  have  no  truck  with 
any  metering  system  which  does  not  permit  this.  In  conse¬ 
quence,  a  true  metering  system  must  measure  simultane¬ 
ously  the  water  flow  and  the  temperature  difference  l>e- 
tween  flow  and  return,  multiply  them  together  and  inter¬ 
grate  the  result  with  time.  And  it  must  do  this  without 
preventing  the  apartment  dweller  from  turning  off  some 
radiators  and  so  saving  money. 

Metering  is  not  an  end  in  itself,  nor  can  one  directly 
save  fuel  simply  by  measuring  the  consumption.  The  pur¬ 
pose  is  to  make  it  possible  for  the  individual  to  adjust  his 
comfort  to  his  ptK'ket,  to  give  him  a  cash  reward  for  saving 
fuel. 

More  than  one  meter  |)er  flat  is  unthinkable.  Therefore, 
if  a  heat  meter  in  the  strict  sense  is  to  be  used,  all  the 
water  for  a  particular  flat  must  flow  through  one  channel 
to  enable  it  to  l)e  measured.  This  means  a  much  more  costly 
piping  system  than  would  normally  be  installed  in  a  large 
apartment  building,  since  each  flat  must  have  a  separate 
circuit.  To  achieve  the  desired  objects  of  metering,  how¬ 
ever,  any  fair  indication  of  proportionate  heat  consump¬ 
tion  will  serve,  and  strict  measurement  of  Btu  is  unneces¬ 
sary. 

The  StH-iete  E’.urop^nne  pour  I’lndustrie  et  le  Com¬ 
merce  (SE^PIC)  has  found  a  workable  solution.  It  was 
described  by  J.  Topart  in  Chauffage-V entilation-CondL 
tionnement  (30,  9,  44).  The  meter  is  sf)mewhat  similar 
to  that  used  for  measuring  the  consumption  of  electricity, 
except  that  it  operates  on  a  low  voltage  of  the  order  of  6 
volts.  The  rotating  disc  can  be  adjusted  so  that  one  revolu¬ 
tion  is  equivalent  to  1  calorie  (4  Btu),  and  the  five  dials 
can  be  made  to  read  in  thousands  for  the  lowest  and  tens 
of  millions  for  the  highest.  An  apartment  using  up  to 
10,(XK)  cal  per  hr  (40,(KK)  Btu  per  hr)  can  thus  have  at 
least  a  year’s  consumption  recorded  on  the  dials  before 
they  start  again  at  zero. 

I'here  is  no  need  for  any  spe<!ial  |>iping  arrangements. 
The  detecting  device  is  a  temperature-sensitive  resistance 
attached  to  the  surface  of  each  radiator  and  connected  back 
to  the  meter  by  a  simple  pair  of  wires.  All  resistances  are 
in  parallel,  small  radiators  having  larger  resistances  (and 
therefore  a  smaller  effect)  than  larger  ones.  This  system 
of  resistances  is  compared  electrically  with  a  fixed  re¬ 
sistance  inside  the  meter. 

It  was  first  proposed  to  make  a  genuine  attempt  to 
measure  Btu  by  comparing  radiator  temperatures  with 
the  ambient  temperature  in  each  flat,  using  a  similar  tem¬ 
perature-sensitive  resistance.  But  it  was  realized  that  an 
(Concluded  on  page  170) 
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What  Would  You  Do? 

Replies  to  engineering  and  operating  problems 
of  interest  to  the  industrial  plant  engineer 


The  problem  presented  for  discuMion  in  this  issue  is 
not  an  uncommon  one.  Many  have  had  to  face  situa¬ 
tions  that  resulted  from  the  corrosive  characteristics  of 
water  and  the  annoyance  of  red  water.  A  very  complete 
discussion  is  made  available. 

Should  you  have  a  problem  that  you  would  like  to 
have  treated  in  this  department,  or  if  you  have  some 
comments  that  you  would  like  to  add  to  the  coming 
discussion,  please  write  to  the  P'.ditor. 


This  Month's  Problem 

I  would  apprsciats  any  information  regarding  a  chemi¬ 
cal  or  additiva  which  can  be  added  to  the  water  line  in  a 
building  which  serves  drinking  and  lavatory  fixtures,  which 
will  inhibit  rust,  stop  corrosive  action,  and  seal  off  any 
pin  holes  that  are  about  to  form  in  an  old  galvanized 
pipe  water  line.  Lots  of  these  pipes  are  in  concrete  and 
cannot  be  replaced  without  great  expense.  The  same  con¬ 
dition  exists  with  the  steam  lines  of  black  iron  pipe  in  the 
heating  system  of  this  building. 


Discussions  by  Readers 

The  difficulty  experienced  in  the  water  line  serving 
drinking  and  lavatory  fixtures  is  due  to  corrosion  occur- 
ing  in  this  line.  The  principal  factors  influencing  the 
c(»rrosion  of  ferrous  metals  are  the  characteristics  of  the 
water,  the  rate  of  flow  and  contact  with  dissimilar  metals. 
In  the  particular  system  descril)ed,  it  is  believed  that  the 
corrosive  characteristics  of  the  water  would  be  the  princi¬ 
pal  cause  of  the  difficulty. 

Several  variables  control  the  corrosive  characteristics 
of  the  water,  the  most  important  of  which  are  dissolved 
oxygen  and  carbon  dioxide  concentrations.  The  pH  value 
of  the  water  is  also  a  factor  since  pH  is  directly  affected 
by  the  carbon  dioxide  concentration.  Increased  dissolved 
solids,  particularly  chloride  and  sulfate,  serve  to  further 
the  corrosive  effect  of  dissolved  oxygen  and  carbon 
dioxide. 

The  attack  of  dissolved  oxygen  on  ferrous  metals  causes 
corrosion  and  pitting.  (Generally  oxygen-atta(‘k  produces 
corrosion  in  the  form  of  pits  and  depressions.  As  attack 
continues,  the  pit  increases  both  in  area  and  in  depth, 
and  the  nodule  of  corrosion  products  becomes  enlarged. 
T'his  l(M'alized  form  of  corrosion  is  more  severe  than 
would  be  the  case  if  a  general  wastage  of  the  metal  oc¬ 
curred,  at  the  same  corrosion  rate,  over  a  large  area. 
Centralizaion  of  corrosion  at  points  of  pitting  permits 
deeper  penetration  of  the  metal  and  more  rapid  failure 
at  these  points. 


Conduciad  by 

NATHAN  N.  WOLPERT 

Afsociata  Editor 

The  chief  source  of  dissolved  oxygen  in  the  water  is 
due  to  contact  with  the  atmosphere.  Thus,  while  water 
from  deep  wells  is  usually  devoid  of  oxygen,  surface 
water  supplies  are  saturated  with  dissolved  oxygen.  The 
solubility  of  oxygen  in  the  water  depends  upon  the  tem¬ 
perature  and  the  atmospheric  pressure.  An  increase  in 
temperature  lowers  solubility  of  oxygen  while  increased 
pressure  increases  oxygen  solubility. 

The  rate  of  corrosion  also  increases  with  an  increase 
in  temperature.  Figure  1  shows  accelerated  corrosion  at 
9()F  and  120F  in  comparison  with  48F  for  various  oxygen 
concentrations.  An  increase  in  the  rate  of  flow  also  tends 
to  increase  the  rate  of  corrosion.  At  high  flow  rate,  how¬ 
ever,  this  influence  is  less  marked. 

The  tendency  for  a  water  to  deposit  or  dissolve  calcium 
carbonate  can  be  developed  from  Langelier’s  equation  for 
the  pH  of  saturation  of  calcium  carbonate.  This  equation 
takes  into  consideration  such  readily  obtained  analytical 
values  as  pH,  calcium,  total  alkalinity,  dissolved  solids 
and  temperature.  From  the  value  of  the  pH  of  saturation 
(pH.)  of  calcium  carbonate,  the  saturation  index  may 
be  obtained.  By  definition,  the  saturation  index  is  the 
algebraic  difference  between  the  actual  pH  value  of  the 
water  and  the  pH  of  saturation  (pH,)  of  calcium  car¬ 
bonate,  as  calculated  from  Langelier’s  equation.  ( Satura¬ 
tion  Index  =  pH  —  pH,). 

The  saturation  index  shows  qualitatively  the  tendency 
for  deposition  or  solution  of  calcium  carbonate.  A  posi¬ 
tive  saturation  index  will  indicate  a  tendency  for  deposi¬ 
tion  of  calcium  carbonate.  A  negative  saturation  index 
will  indicate  a  non-saturation  condition  with  respect  to 
calcium  carbonate  and  hence  a  tendency  to  dissolve  any 
existing  calcium  carbonate.  A  “zero”  saturation  index 
denotes  that  a  water  is  exactly  at  equilibrium  with  re¬ 
spect  to  calcium  carbonate. 

The  saturation  index  can  be  used  as  a  guide  in  the 
controlled  deposition  of  calcium  carbonate  scale.  If  such 
a  scale  can  be  deposited  uniformly  over  the  metal  sur- 


Problem  for  the  Next  issue 

In  planning  the  heating  of  a  building  entrance  to  a 
combined  office  and  industrial  building  how  do  you 
figure  the  heating  of  the  floor  entrance?  This  building  nas 
an  entrance  with  double  doors,  and  then  five  steps  lead¬ 
ing  up  to  a  foyer  where  there  is  a  reeptionist's  desk.  Hot 
water  is  used  tor  heating. 
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faces  throughout  the  system,  it  will  act  as  a  physical 
barrier  preventing  contact  of  the  water  with  the  metal 
surface.  The  corrosive  oxygen  content  of  the  water,  there¬ 
fore,  cannot  attack  the  metal  and  corrosion  is  prevented. 
However,  where  the  protective  layer  of  calcium  carbonate 
is  not  continuous  over  the  entire  surface,  the  dissolved 
oxygen  present  in  the  water  will  readily  attack  the  metal 
surface  and  corrosion  will  occur. 

In  order  to  develop  the  positive  saturation  index  re¬ 
quired  for  deposition  of  calcium  carbonate,  it  is  necessary 
to  adjust  the  pH,  alkalinity  or  calcium  content  of  the 
water  so  as  to  raise  the  actual  pH  value  slightly  above 
the  calculated  pH  of  saturation  (pH,).  Soda  ash,  caustic 
soda  or  lime  may  be  used  for  this  purpose. 

While  it  is  theoretically  possible  to  control  the  deposi¬ 
tion  of  calcium  carbonate  scale  to  such  a  point  that  pro¬ 
tection  against  corrosion  is  provided,  the  scale  film  must 
l)e  sufficiently  thin  to  be  non-objectionable.  Such  a  treat¬ 
ment  method,  however,  is  more  theoretical  than  practical, 
particularly  where  different  temperatures  exist  throughout 
the  system.  If  the  calcium  carbonate  balance  is  so  set  that 
only  a  small  amount  of  deposit  will  form  at  the  higher  tem¬ 
perature  in  the  system,  none  will  form  at  the  lower  tem¬ 
perature  and  protection  against  corrosion  will  not  l)e 
provided  at  that  point.  It  is  difficul^l  to  control  calcium 
carbonate  deposition  to  such  an  exact  point  as  to  pro¬ 
vide  protection  from  corrosion  even  in  a  small  system 
where  increases  in  temperature  are  not  commonly  en¬ 
countered. 

Inhibitors  may  be  employed  in  correcting  the  problem 
of  c<»rro8ion  in  cold  water  lines.  The  use  of  corrosion 
inhibitors,  however,  is  actually  an  indirect  method  of 
attacking  the  problem  since  such  materials  function  by 
forming  a  protective  film  on  the  metal  surfaces.  The 
film  thus  formed  serves  to  protect  the  surface  from  attack 
hy  dissolved  oxygen.  Both  the  polyphosphates  and  the 
silicates  have  been  employed  for  this  purpose  in  domestic 
systems. 

Surface  active  phosphate,  such  as  the  crystalline  and 
glassy  polyphosphates,  have  the  power  to  minimize  cor¬ 
rosion.  Polyphosphates  are  widely  used  in  treatment  of 
municipal  distribution  systems  where  good  results  are 
obtained  with  the  feed  of  as  litle  as  2  ppm  polyphos¬ 
phate.  These  materials  are  quite  effective  in  reducing 
tul>erculation  in  distribution  lines  and  in  minimizing 
troubles  due  to  red  water.  The  ability  of  the  polyphos¬ 
phate  to  form  complexes  with  the  iron  naturally  present 
in  the  water,  or  the  iron  resulting  from  corrosion,  results 
in  the  retaining  of  iron  in  solution  and  thus  the  preven¬ 
tion  of  red  water  difficulties.  However,  these  results  are 
obtained  without  any  appreciable  reduction  in  the  overall 
corrosion  rate. 

Attempts  have  been  made  to  use  higher  concentrations 
of  complex  phosphate  which  are  required  to  keep  corro¬ 
sion  down  to  a  minimum.  The  amount  of  polyphosphate 
that  may  be  used  in  a  system  is  restricted  by  the  limited 
solubility  of  tricalcium  phosphate.  Where  water  is  re¬ 
tained  in  a  recirculating  hot  water  system  for  relatively 
long  periods  of  time  at  high  temperature^  such  as  UiOF 
and  above,  the  polyphosphate  will  revert  to  the  ortho¬ 
phosphate  form  and  tricalcium  phosphate  will  l)e  pre¬ 
cipitated. 

Because  of  the  toxicity  restrictions  placed  on  the  use  of 
inhibitors  in  water  used  for  domestic  purposes,  the  most 


effective  combination  of  inhibitors  cannot  be  employetl. 
In  industrial  water  once-through  systems,  very  h)w  con¬ 
centrations  of  polyphosphate  and  chromate  have  proven 
highly  effective  in  preventing  corrosion  and  pitting.  Good 
results  have  also  bwn  obtained  with  the  use  of  low  con¬ 
centrations  of  polyphosphate  and  organic,  such  as  a  lignin 
or  tannin. 

Sodium  silicate  has  been  used  fur  the  reduction  of  cor¬ 
rosion  in  domestic  systems.  Silicates  develop  a  minor 
degree  of  corrosion  inhibition  by  forming  a  protective 
film  over  the  metal  although  silicates  are  not,  in  the  true 
sense  of  “surface  active”  agents.  By  definition,  surface 
active  agents  possess  the  property  of  preventing  crystal 
growth  or  scale  formation  from  a  solution  that  is  over¬ 
saturated  with  respect  to  scale  forming  salts.  The  mechan¬ 
ism  of  silicate  film  formation  is  believed  to  be  by  the 
development  of  an  insoluble  adherent  deposit  on  the 
metal.  Sodium  silicate  has  been  recommended  as  a  cor¬ 
rosion  inhibitor  primarily  for  the  treatment  of  relatively 
soft  waters  and  feed  is  based  on  increasing  the  silica  con¬ 
tent  of  the  water  by  8  ppm  as  Si02.  Sodium  silicate  is 
available  in  different  grades  with  varying  ratios  of  NajO 
to  Si02  and  consequently  varying  alkalinity.  The  alka¬ 
linity  supplied  by  sodium  silicate  is  undoubtedly  useful 
in  neutralizing  carbon  dioxide  and  in  increasing  the  pH 
value.  Red  water  difficulties  can  be  reduced  by  the  use  of 
sodium  silicate;  however,  the  manner  in  which  the  sili¬ 
cate  functions  is  not  entirely  clear. 

While  the  inhibitors  mentioned  have  generally  been 
employed  to  minimize  corrosion  in  domestic  systems, 
others  are  available  that  may  prove  more  satisfactory 
under  the  particular  conditions  of  o|)eration.  Direct  re¬ 
moval  of  dissolved  oxygen  hy  chemical  means  may  l>e 
obtained  by  the  feed  of  a  sodium  sulfite  to  which  suitable 
catalyst  has  been  added  to  permit  removal  of  dissolved 
oxygen  at  cold  water  temperatures.  In  any  case,  however, 
it  is  advisable  that  the  problem  be  studied  closely  so  that 
the  most  economical  and  efficient  correction  may  be 
obtained  under  the  existing  conditions. 

The  condition  described  in  the  second  part  of  the  ques¬ 
tion  is  the  result  of  corrosion  due  to  dissolved  oxygen  or 
carbon  dioxide.  It  may  also  be  due  to  the  presence  of  both 
these  gases. 

When  dissolved  oxygen  is  present  in  the  feedwater  enter¬ 
ing  the  boiler,  it  Bashes  over  with  the  steam  and  is  thus 
permitted  to  give  rise  to  corrosion  and  pitting  in  the 
steam  and  return  lines.  Dissolved  oxygen  may  be  removed 
from  the  system  by  good  feedwater  deaeration  followed 
by  the  feeding  of  a  chemical  deaerant,  such  as  sodium 
sulfite. 

The  sodium  sulfite  should  l>e  fed  to  the  feedwater  sys¬ 
tem  at  a  point  that  will  provide  the  greatest  possible 
reaction  time  for  the  reaction  l)etween  dissolved  oxygen 
and  sodium  sulfite.  Where  a  deaerating  heater  or  an  open 
feedwater  heater  is  employed,  the  solution  of  sodium  sul¬ 
fite  is  generally  fed  to  the  storage  section  of  the  heater. 
Where  a  heater  is  not  employed  and  cold  makeup  water 
enters  the  condensate  receiver,  the  solution  of  sodium  sul¬ 
fite  should  be  fed  at  the  discharge  from  the  receiver.  .Main¬ 
taining  excess  sulfite  residuals  in  the  boiler  water  will 
then  serve  to  assure  the  elimination  of  the  last  traces  of 
dissolved  oxygen  and  prevention  of  corrosion  due  to  this 
gas. 

When  the  proper  steps  are  taken  to  eliminate  dissolved 
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oxygen,  then  the  chief  xource  of  the  corrosion  in  the  re¬ 
turn  lines  will  be  due  to  carbon  dioxide.  The  presence 
of  carbon  dioxide  in  the  steam  is  not  prevented  by  deaera¬ 
tion  of  the  boiler  feedwater.  While  any  free  carbon 
dioxide  (gaseous  carbon  dioxide  dissolved  in  water) 
present  in  the  feedwater  is  completely  eliminated  by  effi¬ 
cient  feedwater  deaeration,  the  carbon  dioxide  present  in 
the  steam  and  which  eventually  becomes  the  chief  factor 
in  return  line  corrosion  is  that  quantity  of  carbon  dioxide 
produced  by  decomposition  of  bicarbonate  and  carbonate 
alkalinity  of  the  boiler  feedwater.  Upon  entering  the 
boiler,  the  bicarbonate  content  of  the  feedwater  breaks 
down  under  the  higher  boiler  water  temperatures,  liberat¬ 
ing  carbon  dioxide  gas  in  accordance  with  the  following 
rejiclioii: 

2Nalia),  +  Heat  =  Na^COa  -}-  H^O  -h  CO^ 

Sodium  Sodium  Carbon 

Kicarbonate  -|-  Heat  =  Carbonate  f-  Water  -f*  Dioxide 

In  this  reaction,  carbon  dioxide  is  evolved  and  the  bicar¬ 
bonate  is  broken  down  to  carbonate.  This  carbonate,  to¬ 
gether  with  any  naturally  present  in  the  feedwater  also 
undergoes  de(!omposition  as  follows: 

NajCO,  +  HaO  f  Heat  =  2NaOH  +  COa 

■Sodium  .Sodium  Carbon 

Carbonate  -f-  Water  +  Heat  =  Hydroxide  -f-  Dioxide 

These  decomposition  reactions  show  the  source  of  the 
carbon  dioxide  content  of  the  steam.  At  points  of  conden¬ 
sation  in  the  system,  the  condensate  becomes  acidic  due  to 
the  presence  of  carbon  dioxide  which  forms  carbonic 
acid  in  the  presence  of  moisture.  Corrosion  will  occur 
under  these  conditions  and  such  corrosion  is  principally 
in  the  form  of  grooving  of  the  lines.  This  may  be  dis¬ 
tinguished  from  corrosion  due  to  dissolved  oxygen  which 
manifests  itself  principally  in  the  form  of  pitting,  and 
therefore,  can  l)e  detected. 

It  can  be  understood  that  in  order  to  minimize  return 
line  corrosion,  it  is  advisable  to  reduce  the  carbon  dioxide 
content  of  the  steam  to  a  value  as  low  as  possible.  This 
may  l»e  done  by  acid  treatment  of  the  feedwater  so  as  to 
litwer  the  bicarbonate  alkalinity  to  a  satisfactory  level.  A 


range  of  approximately  5  to  10  ppm  alkalinity  has  gen¬ 
erally  lieen  found  to  be  suitable.  Following  acid  treatment, 
however,  it  is  necessary  to  aerate  the  water  in  order  to 
expel  the  carbon  dioxide  gas  produced  in  the  reaction. 
This  method  of  treatment  requires  close  control  and  the 
installation  of  sptecial  feeding  equipment,  piping  and 
materials  of  suitable  construction. 

The  condition  of  return  line  corrosion  may  also  be 
corrected  by  the  feed  of  proper  chemical  agents  to  the 
system.  In  general,  these  chemical  agents  are  classified  as 
neutralizing  amines  and  filming  amines.  The  neutralizing 
amines  include  cyclohexylamine  and  morpholine.  These 
volatile  amines  are  fed  to  the  boiler  feedwater  system  and 
on  entering  the  boiler  they  volatile  with  the  steam  and 
combine  with  the  carbon  dioxide  in  the  condensate  to 
neutralize  its  acidity.  Unlike  ammonia,  these  amines,  when 
used  in  low  concentrations,  are  not  corrosive  to  copper 
and  zinc  l>earing  metals. 

While  satisfactory  reduction  of  carbon  dioxide  corro¬ 
sion  is  obtained  with  the  neutralizing  amines,  they  provide 
no  protection  against  oxygen  attack  should  this  gas  also 
be  present.  Since  these  amines  function  by  neutralizing 
the  acidity  of  carbonic  acid,  where  high  concentrations  of 
carbon  dioxide  are  present,  relatively  high  amounts  of 
the  amine  will  be  required. 

The  filming  amines  function  by  laying  down  on  the 
metal  surface  an  impervious  non-wetting  film  that  will 
act  as  a  barrier  between  the  metal  and  corrosive  conden¬ 
sate.  With  this  method  of  treatment,  protection  is  provided 
against  attack  by  both  carbon  dioxide  and  dissolved  oxy¬ 
gen.  Examples  of  amines  used  for  this  purpose  are  octa- 
decylamine,  hexadecy famine  and  dioctadecylamine.  Un¬ 
like  the  neutralizing  amines,  it  is  not  necessary  to  feed 
the  filming  type  amines  in  direct  proportion  to  the  amount 
of  carbon  dioxide  present.  Consequently,  except  at  low 
carbon  dioxide  concentrations,  the  filming  ty|)e  amine 
proves  a  more  economical  treatment  than  does  the  neu¬ 
tralizing  amine.  For  most  satisfactory  results,  however, 
the  filming  type  amine  must  be  fed  in  dispersed  form  di¬ 
rectly  to  the  main  steam  line  at  a  point  where  it  will  mix 
well  with  the  steam.  Thus,  the  feeding  of  the  filming 

{Concluded  on  ftage  174) 


Fig.  1 .  Yearly  corrosion  rote  in  re¬ 
lotion  to  water  temperature  and 
various  oxygen  corvcentrotions. 


124 


JANUARY,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


PRODUCT  APPLICATIONS 

New,  UnuBucd,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Atsociaf*  Editor 


Woldorf  Ballroom  Gott  Now  Coil* 

PROBLEM:  When  the  original  air  conditioning  aystem  was 
installed  in  New  York’s  Waldorf-Astoria  over  15  years 
ago,  there  was  considerable  doubt  that  the  Grand  Ball¬ 
room  would  ever  l)e  filled  to  capacity.  Moreover,  such 
things  as  television  and  the  tremendous  lighting  load  re¬ 
quired  for  TV  productions  were  not  considered.  Today, 
however,  hardly  a  week 
goes  hy  that  the  room  is 
not  filled  with  three  times 
the  number  of  people 
originally  planned  for, 
and  at  least  one  TV  pro¬ 
gram  a  week  is  televised 
from  the  Grand  Ballroom. 

SOLUTION:  Fortunately, 

enough  chilled  water  re¬ 
frigeration  equipment  was 
originally  installed  to  han¬ 
dle  the  present  |)eak  load. 

To  increase  the  inadequate  capacity  of  the  air  handling 
equipment,  which  was  only  one-third  as  great  as  recent 
requirements  demand,  consulting  engineers  recommended 
the  removal  of  existing  air  washers  and  the  installation 
of  banks  of  chilled  water  cooling  coils  with  two  new 
blower  systems.  In  addition,  the  introduction  of  larger 
quantities  of  outside  air  for  ventilation  required  the  use 
of  new  banks  of  preheating  and  heating  coils,  using  steam 
from  the  hotel  central  heating  plant.  Coils  manufactured 
by  the  Typhoon  Air  Conditioning  Company  were  tailor- 
made  for  this  job,  since  standard  coils  would  have  In'en 
diiiicult  to  fit.  To  prevent  excessive  pressure  drop,  a 
d«>uble  serpentine  coil  construction  was  used.  Because  of 
the  tremendous  quantities  of  water  required,  the  coils 
arc  8  rows  in  depth  and  10  feet  in  length.  A  total  of  .50 
heating  and  cooling  coils  were  installed  for  the  Grainl 
Ballroom  and  foyers. 

RESULTS:  Present  capacity  of  the  system  is  420  tons, 
enough  to  take  care  of  the  maximum  capacity  of 
|)eople.  One  blower  handles  the  main  distribution  into 
the  ballroom  and  west  foyer,  while  other  blowers  take 
care  of  the  boxes  and  balconies  in  the  ballroom  and 
east  foyer. 


V-B«Kft  Halp  Air  Condition  Bums 

PROBLEM:  Extreme  variations  in  temperature  and  humid¬ 
ity  confront  a  coast-to-coast  network  of  passenger  vehicles. 
The  air  conditioning  units  controlling  temperature  and 
humidity  of  Greyhound  coach  interiors  are  built  by 
Tropic  Aire,  Inc.,  a  subsidiary  of  McGraw  Electric  Com¬ 
pany.  The  capacity  of  the  system  is  5  tons  of  standard 
refrigeration  or  60,(HX)  Btu  f)er  hour  of  heat  removal 
under  extreme  desert  conditions.  One  special  problem  in 


designing  this  system  invtdved  providing  a  \-belt  drive 
from  engine  to  blower  with  space  at  a  minimum  and  no 
practical  means  of  belt  take-up. 

SOLUTION:  The  problem  was  solved  by  Worthington 
Corp.  with  a  special  V-l)eIt  drive.  The  drive  coasists  of  a 
variable  pitch  driven  sheave,  a  Q-I)  ((|uick  detachable) 
driver  sheave,  and  W'orthington-Goodyear  oil-and-heat- 
resistant  steel  cable  belts. 

RESULTS:  The  variable  pitch  sheave  provides  pro|)er  belt 

tension  which  is  maintained  during  o|)eration  of  the  unit. 

The  average  bus  air  conditioning  system  operates  2,.5(MI 
hours  per  season,  adjusting  to  changing  loads  and  main¬ 
taining  constant  temperature  and  humidity  within  the 
coach  regardless  of  outside  conditions. 


Coolod  Cran*  Cabs  Ind  Down  Tbno 

PROBLEM:  A  large  steel  tube  mill  was  paying  excessive 
o|)erating  costs  for  cranes,  especially  those  located  near 
hot  steel  pouring  operations  and  steel  soaking  pits,  their 
operators  had  to  work  in  very  short  shifts  of  less  than 
half  an  hour.  Standby  operators  were  re»juired  to  watch 
the  chief  o|>erator  and  start  rescue  work  in  the  event  of 
heat  collapse  of  the  operator.  Tem|»eratures  in  the  over¬ 
head  area  always  range  from  140  to  U>0  deg.  and  when 
the  cab  is  directly  over  an 
opened  pit,  it  is  subject  to 
the  fumes  and  direct  radi¬ 
ation  from  the  2.5(K)-deg. 
steel. 

SOLUTION:A  ir  conditioned 
equipment  made  especial¬ 
ly  for  crane  cabs  by  Dravo 
Corp.  was  installed.  With 
this  equipment,  air  supply 
for  the  crane  cab  passes 
through  filters  and  carbon 
canisters  and  is  then 
cooler  l>efore  entering  the  cab.  Supply  and  return  ducts 
l)etween  cabs  and  conditioners  are  insulated.  About  25% 
of  the  air  handled  is  make-up  for  cab  ventilation.  Where 
special  dust  problems  were  encountered,  such  as  on  cranes 
used  to  charge  furnaces,  a  special  bag  filter  unit  was  in¬ 
stalled  ahead  of  the  air  conditioner. 

RESULTS:  Experience  with  the  first  conditioning  unit 
proved  that  its  installation  cost  was  returned  in  less  than 
a  year,  and  steps  were  taken  to  equip  the  remaining  cranes 
in  the  melting  shops  with  crane  cab  conditioners.  In  ad¬ 
dition  to  the  dollar  savings  which  were  applied  against 
cost  of  the  air  conditioned  cab,  advantages  in  health  and 
safety  of  operators  were  also  realized.  Improved  employee 
relations  was  another  important  factor  influencing  pur¬ 
chase  of  air  conditioning  for  cabs  throughout  the  plant. 
I  here  is  no  longer  need  to  maintain  a  constant  watch  over 
o()erators  or  standby  relief  men. 
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Air  Chuwltd  Threufh  ^•rforot*d  Ceiling 

PllOiLEM:  In  the  engineering  design  room  of  the  Arm¬ 
strong  Cork  Company,  Lancaster,  Pa.,  acoustical  treat¬ 
ment  was  to  l>e  complete  over  the  whole  ceiling  and 
the  air  conditioning  installation  was  to  handle  a  load  im¬ 
posed  hy  exp«>sure  on  three  sides  as  well  as  the  roof  plus 
80  persons  and  23,CXK)  watts  of  electric  light  in  the  room. 
SOLUTION:  The  acoustical  ceiling  was  erected  by  me¬ 
chanical  susfiension  about 
18  indies  lielow  the  origi¬ 
nal  ceiling.  Cool  air  is 
circulated  into  plenum 
spaces  above  the  acousti¬ 
cal  perforated  metal  pans 
which  are  backed  by  min¬ 
eral  wool  pads  acting  as 
sound  absorliers.  Hollow 
metal  air  flow  channels, 

1%  inches  wide  by  23% 
inches  long,  were  inserted 
on  the  long  side  of  each  metal  pan  and  next  to  the  dense 
mineral  wool.  The  air  flow  channels  are  slotted  on  the 
plenum  side  and  open  t*)  the  face  of  the  metal  pan,  while 
a  wire  support  holds  the  acoustical  pad  about  %  inch 
away  from  the  face  of  the  pan.  This  (lermits  air  circulation 
behind  the  acoustical  tile  ceiling  to  flow  around  the  wool 
and  out  the  holes  in  the  tile. 

RESULTS:  Tiny  jets  of  cool  air  streaming  from  perforations 
in  4700  square  feet  of  ceiling  tile  are  thoroughly  dispersed 
less  than  an  inch  from  the  tile  surface.  This  dispersion 
makes  the  interior  completely  free  of  draft.  An  air  supply 
of  10,000  cfm  is  introduced  without  discomfort  to  any  of 
the  occupants.  Cigarette  smoke  is  quickly  dis{)ersed  and 
expansion  and  contraction  of  paper  due  to  temperature 
change  has  been  eliminated. 


OIms  Foom  WithttMidt  Ammonia  Look 

RROtLEM:  At  the  Abbotts  Dairies,  Inc.,  Philadelphia, 
Pa.,  accidental  leaks  of  ammonia  refrigerant  used  in  milk 
storage  and  ice-cream  hardening  room  cooling  e<|uipment 
had  caused  organic  insulation  to  deteriorate  to  the  point 
where  structural  weakening  lead  to  floor  failure. 
SOLUTION:  Ten  year’s  experience  with  an  installation  of 
cellular  glass  insulation 
used  initaily  as  a  vapor 
barrier  for  organic  in¬ 
sulating  material  pro¬ 
vided  the  background 
for  selection  of  Foam- 
glass,  product  of  Pitts¬ 
burgh  Corning  Corpora¬ 
tion,  as  replacement  ma¬ 
terial  for  15,000  square 
feel  of  reconstructed  re¬ 
frigerated  spate  at  three 
milk  and  ice  cream 
plants.  The  cellular  glass,  with  a  comprrtssive  strength  of 
100  pounds  per  square  inch,  was  used  as  a  foundation 
for  floors  finished  with  tile  or  four  inches  of  concrete. 
RESULTS:  Tile  floor  in  smoke  handling  rooms  can  be 
washed  without  fear  of  damage  to  supporting  insulation. 


Accidental  ammonia  leaks  cause  no  deterioration.  Both 
maintenance  and  structural  renovation  are  brought  to  a 
minimum. 


Alumkiimi  Foils  Fir* 

PRORLEM:  In  August,  1952,  a  fire  started  in  the  roof  area 
above  four  clasrooms  of  the  New  Bridge  Elementary 
School  in  New  Milford,  N.  J.  It  was  feared  the  fire  might 
penetrate  to  the  classrooms  below. 

SOLUTION:  When  the  school  was  built,  the  architect  had 
specified  Infra  multiple 
accordian  aluminum  in¬ 
sulation  Tyjie  6  for  in¬ 
stallation  in  the  ceiling. 

This  product  has  a  re¬ 
flectivity  of  97  |>ercent 
and  a  melting  point  of 
1,220  deg  F  so  that  heat 
from  the  fire  was  effec¬ 
tively  blocked  from  pen¬ 
etration  to  the  ceiling 
l)elow. 

RESULTS:  When  the  roof 
area  was  being  renovated  in  August,  1953,  the  ceiling 
beams  were  found  to  have  been  charred  by  the  fire  only 
above  the  multiple  accordian  aluminum  insulation.  The 
beams  were  not  charred  below  the  insulation  and  there 
was  a  distinct  dividing  line  between  the  charred  and  un¬ 
hurried  areas. 


Wind  Tunnal  Ums  Coelod  Air 

PROBLEM:  For  testing  airplanes  designed  to  operate  near 
and  above  the  speed  of  sound,  the  National  Advisory  Com¬ 
mittee  for  Aeronautics  constructed  one  of  the  nation’s 
largest  wind  tunnels  at  its  Ames  Aeronautical  Laboratory 
near  San  Francisco.  Supersonic  air  speeds  are  achieved 
by  an  axial  flow  compressor  driven  by  two  motors  totaling 
60,(XX)  hp.  So  much  en¬ 
ergy  is  expended  that  the 
air  stream  becomes  heated 
and  refrigeration  must  be 
applied  to  reduce  the  air 
temperature. 

SOLUTION:  A  large  shell 
heat  exchanger  was  pro¬ 
vided  by  Frick  Company. 

Compressed  air  is  cooled 
and  humidity  controlled 
in  the  shell  which  is  87 
inches  in  diameter  and 
nearly  25  feet  long  and  arranged  w  ith  a  complete  air  con¬ 
ditioning  system  inside.  There  are  22  sections  of  cooling 
coils  connected  to  a  two-stage  refrigeration  system  with 
Frick  compressors  powered  by  two  motors  totaling  225  hp. 
RESULTS:  By  compressing  air  within  the  tunnel  to  100  or 
mure  pounds  per  square  inch,  test  results  on  small  models 
are  e(]uivalent  to  those  which  would  be  obtained  by  test¬ 
ing  much  larger  miMlels  at  atmospheric  pressure.  Excesa 
heat  in  the  compressed  air  is  removed  by  refrigeration. 
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Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

PLANT  AND  PROCESS  VENTILATION 

Kmphasis  has  l)eeii  placed  on  means  (or  estimating  the 
ventilation  quantities  in  various  industrial  applications  in 
the  new  hook.  Plant  and  Process  Ventilation,  by  W.  C.  L. 
Hemeon,  engineering  director,  Industrial  Hygiene  Foun¬ 
dation.  In  order  to  free  the  engineer  from  unnecessary 
detail,  the  suhjec't  of  duct  design,  which  is  a  well  under¬ 
stood  technic] ue,  has  been  simplified  hy  the  condensation 
of  design  data. 

Data  are  presented  and  explained  to  provide  the  en¬ 
gineer,  as  well  as  the  student,  with  pertient  ventilation 
design  factors  for  any  situation  that  may  he  found  in  a 
plant.  This  is  accomplished  hy  a  system  of  classification 
that  embraces  all  ventilation  situatioas.  For  each  situa¬ 
tion,  the  |)rinciples  that  apply  are  clearly  set  forth  and 
lead  to  the  rules  for  procedure.  The  widely  recognized 
design  principles  which  apply  to  exterior  hoods  and 
booths  are  extended  hy  the  fundamental  analysis  to  cover 
all  ventilation  and  material  transport  situations. 

Three  chapters  are  devoted  to  fundamentals  to  establish 
the  groundwork  for  more  advanced  informaticm.  One 
chapter  is  devoted  to  an  entirely  new  treatment  of  the 
dynamics  of  dust  particles. 

Concepts  of  DallaValle  and  Hatch,  two  men  well  known 
in  the  ventilation  field,  have  Iwen  extended  so  that  it  is 
possible  by  the  simple  observation  of  a  process,  to  esti¬ 
mate  accurately  the  exhaust  requirements  of  a  cold,  multi¬ 
directional  process.  With  an  understanding  of  the  subject 
and  with  the  necessary  field  data,  a  designer  can  refer  to 
tables  of  a  handbook  nature  which  summarize  exhaust 
rec]uirements  for  such  a  situation. 

Presented  for  the  first  time  is  a  theory  for  estimating 
air  flow  induced  by  motion  of  solid  particles.  An  example, 
is  falling  motion,  as  in  the  handling  of  bulk  materials. 
This  theory  is  based  on  the  calculation  of  power  genera¬ 
tion  due  to  the  interacti«m  of  air  friction  «m  falling  or 
projected  particles.  These  relationshi|)s  are  then  reduced 
to  graphical  and  tabular  form  so  they  can  be  ap|»lied  easily 
to  practical  problems.  New  principles  derived  by  the 
author  are  found  in  the  chapter  on  camqiy  hoods  and 
exhaust  for  hot  processes.  Included  is  a  consideration  of 
the  exhaust  rates  required  for  enclosures  housing  healed 
processes  which  leads  to  new  e<|uations  describing  the 
air  velwity  through  o|)<‘nings  that  are  recjuired  to  prevent 
the  ewajie  of  contaminated  hot  air. 

Mr.  Heme«*n  presents  a  simplified  meth«»d,  easy  to 
apply,  for  the  design  of  air  injectors,  and  a  new  develop¬ 
ment  which  enables  the  design  of  natural  draft  ducts  to 
carry  away  contaminated  hot  air  or  gases  from  canopy 
hoods  and  the  like. 

Also  treated  is  the  problem  of  ventilating  large  mill 
buildings  that  house  pnnesses  releasing  massive  quanti¬ 
ties  of  heat  into  the  mill  atmosphere.  A  complete  analysis 
of  the  behavior  of  roof  ventilators  and  air  currents  within 


the  building  due  to  their  thermal  pro|H*rlies  is  so  pre¬ 
sented  as  to  enable  the  plant  engineer  t«)  analyze  a  par¬ 
ticular  |)robIem  and  to  explain  the  frequently  anamalous 
behavior  of  large  scale  ventilation  currents. 

Here  is  a  book  that  is  a  must  for  the  engineer  interested 
in  ventilation.  Principles  are  clearly  explained  ami  new 
information  presented,  not  found  in  other  publications. 
Kngineers  will  find  this  a  good  reference  b«M*k. 

Plan!  amt  Process  Ventilation,  hy  U  .  (\  L.  Hemeon. 
Cloth  hound,  6  .v  9  inches,  44H  pages.  Puhlished  hy  The 
Industrial  Press,  I  tH  Lafayette  St.,  New  )  ork  Id,  N,  Y. 
Price,  $9. 

RADIANT  HEATING 

The  sec«)nd  edition  of  Hadiant  Heating  by  Richard  W. 
Shoemaker  has  just  been  published.  It  contains  methods 
for  designing  radiant  heating  systems  to  meet  a  variety 
of  requirements. 

It  has  been  the  objective  of  the  author  to  |)resent 
enough  information  and  data  to  enable  an  engineer  tti 
design  a  practical  radiant  installation,  including  snow 
melting  applications,  ami  the  heating  of  swimming  pools. 

It  has  chapters  on  commercial  application,  residential 
ap|)lication,  the  radiant  heating  plant,  contr«*l  systems  for 
radiant  heating,  design  of  radiant  heating  systems,  instal¬ 
lation  of  radiant  heating  systems,  radiant  cooling  includ¬ 
ing  heat  pump  a])plication8,  electrical  ap|)rK‘ations,  and 
the  precise  method  of  designing  radiant  heating  systems. 

The  first  edition  of  this  book  was  printed  in  104K. 

Ratliant  Heating,  hy  K.  IV.  Shoemaker.  Cloth  hound, 
h  X  0  iru:hes,  .146  pages.  Puhlished  hy  McGraw-HUl  Book 
Company,  .l.'ill  If'.  42nil  .St.,  New  York  .'iO,  Price,  $7. 

NATIONAL  ELECTRICAL  CODE  HANDBOOK 

FNer  since  1932,  various  editions  (jf  the  National  Flec- 
trical  Code  Handbook  have  been  published  to  tie  in  with 
the  latest  edition  of  the  code,  as  a  guide  for  the  reader  to 
a  ready  understanding  of  the  general  plan,  M!o|)e  and  in¬ 
tent  of  the  National  Klectrical  Code.  It  presents  detailed 
discussion  of  individual  code  provisions  to  facilitate  a 
better  understanding. 

The  first  edition  of  this  book  was  planned  and  prepared 
by  the  late  Arthur  L.  Abbott.  The  author  of  this,  the  eighth 
edition,  is  Charles  L.  Smith,  electrical  field  engineer  of  the 
National  Fire  Protection  Association.  The  present  edition 
ties  in  with  the  1953  edition  of  the  National  Electrical 
Code. 

The  book  follows  exactly  the  numitering  system  of  the 
code.  Next  to  the  rule,  in  a  contrasting  tyjie  face  for  greater 
ease  of  reference,  is  the  meaning,  intent  and  interpretation 
of  the  rule. 

National  Electrical  Ctnie.  Harulhook,  revised  hy  C.  L. 
.Smith.  Cloth  hound,  3^2  x  H  inches,  642  ftages.  l*uhUshcd 
hy  McGraw-Hill  Booh  Conifrany,  Inc.,  .idO  fV.  42nd  St., 
New  York  d6,  N.  Y.  Price,  $7.30. 
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DEGREE-DAYS  FOR  NOVEMBER.  1954 


(A)  Airport  readingi;  (C)  City  office  remdingi;  (O)  Rcadiogi  at  a  point  on  ontakirta  of  city. 


Ala  CoHDiTioHiNc,  Heating  and  VxHTiLATiNO'a  27tb  Year  of 

Publication  of 

Monthly  Degree- Day 

Data 

City 

November 

Seaton 

to  Nov.  30,  incl 

• 

1954 

1  1953 

1  Normal 

1954-55  1 

1953-54  I 

Normal 

Abil«r)«,  Tcxat  (A) . 

275 

352 

350 

374 

438 

503 

Albany,  New  York  (A) . 

752 

681 

780 

1264 

1229 

1362 

Albuquerque,  New  Mexico  (A) . 

483 

554 

630 

634 

739 

858 

Alpena,  Michigan  (C) . 

770 

721 

864 

1464 

1389 

1609 

Anoconda,  Monfono  (C) . 

(a) 

777 

951** 

(a) 

1417 

1933** 

Asheville,  North  Girolina  (C) . 

653 

546 

552 

964 

810 

864 

Atlonto,  Georgia  (A) . 

460 

365 

393 

605 

464 

511 

Ationtic  City,  New  Jersey  (C) . 

539 

438 

507 

732 

645 

766 

Augusto,  Grorgio  (A) . 

419 

392 

282 

562 

471 

341 

Boltimore,  Maryland  (C) . 

529 

454 

489 

708 

612 

725 

Billings,  Montana  (A) . 

626 

639 

876 

1318 

1071 

1567 

Binghamton,  New  York  (C) . 

727 

650 

735 

1200 

1152 

1304 

Birmingham,  Alobanta  (A) . 

418 

394 

396 

576 

486 

532 

Bismarck,  North  Dakota  (A) . 

850 

861 

1098 

1727 

1467 

1923 

Block  Island,  Rhode  Island  (A) . 

572 

490 

591 

895 

816 

1009 

Boise,  Idaho  (A) . 

636 

582 

762 

1212 

1032 

1286 

Boston,  Mossochusetts  (A) . 

612 

487 

618 

967 

835 

1010 

Bozeman,  Montana  (C) . 

(a) 

790 

1006** 

(a) 

1448 

1993** 

Buffalo,  New  York  (A) . 

693 

626 

753 

1182 

1091 

1308 

Burlington,  Iowa  <A)  . 

682 

646 

765 

1  105 

956 

1184 

Burlington,  Vermont  (A) . 

799 

676 

858 

1450 

1354 

1551 

Butte,  Montana  (C) . 

(o) 

818 

923** 

(a) 

1552 

1922** 

Cairo,  Illinois  (C) . 

466 

478 

492 

679 

609 

681 

Charleston,  South  Corolino  (C) . 

254 

245 

214 

322 

274 

248 

Charlotte,  North  Carolina  (A) . 

492 

402 

438 

665 

512 

592 

ChottarKxiga,  Tennessee  (A) . 

528 

491 

477 

736 

617 

670 

Cheyenne,  Wyoming  (A) . 

736 

775 

897 

1403 

1390 

1715 

Chicago,  lllirtois  (C) . 

629 

574 

696 

960 

812 

1098 

Cincinnoti,  Ohio  (C) . 

540 

518 

567 

801 

690 

831 

Cleveland,  Ohio  (A) . 

663 

590 

699 

1036 

935 

1 1  14 

Columbia,  Missouri  (A) . 

561 

548 

654 

863 

756 

978 

Columbia,  South  Carolina  (A) . 

438 

302 

308 

575 

358 

384 

Columbus,  Ohio  (C) . 

616 

533 

654 

924 

746 

1012 

CoTKord,  New  Hompshire  (A) . 

802 

71 1 

849 

1446 

1355 

1568 

Concordia,  Kansas  (C) . 

523 

639 

687 

532 

836 

1019 

Dallas,  Texas  (A) . 

263 

314 

299 

341 

368 

352 

Dayton,  Ohio  (A) . 

680 

616 

693 

1051 

898 

1090 

Deer  Lodge,  Montano  (C) . 

la) 

790 

1055** 

(a) 

1649 

2187** 

Denver,  Colorado  (A) . 

616 

649 

771 

1082 

1025 

1316 

Des  Moines,  Iowa  (A) . 

669 

665 

798 

1 118 

969 

1252 

Detroit,  Michigan  (A) . 

705 

609 

747 

1126 

976 

1224 

Devils  Lake,  North  Dakota  (C) . 

944 

920 

1  197 

1933 

1601 

2127 

Dodge  City,  Kansas  (A) . 

498 

635 

669 

812 

833 

971 

Dubuque,  Iowa  (A) . 

795 

741 

882 

1363 

1183 

1475 

Duluth,  Minnesota  (C) . 

962 

932 

1092 

1991 

1718 

1983 

Elkins,  West  Virginia  (A) . 

774 

787 

726 

1288 

1323 

1260 

El  Paso,  Texos  (A) . 

308 

329 

390 

354 

415 

460 

Ely,  Nevada  (A) . 

781 

809 

894 

1614 

1554 

1683 

Escanabo,  Michigan  (C) . 

793 

772 

833 

1604 

1425 

1735 

Evonsville,  lixliana  (A) . 

567 

573 

570 

872 

805 

844 

Fargo,  North  Dokoto  (A) . 

906 

892 

1122 

1771 

1487 

1923 

Fort  Smith,  Arkansas  (A) . 

394 

462 

435 

543 

579 

575 

Fort  Wayne,  Irnliana  (A) . 

720 

666 

759 

1144 

1032 

1243 

Fort  Worth,  Texos  (A) . 

276 

334 

299 

353 

389 

357 

Fresrso,  California  (A)  . 

372 

312 

345 

454 

419 

431 

Galveston,  Texas  (C) . 

80 

117 

131 

99 

124 

131 

Groryd  Jursction,  Colorodo  (A) . 

669 

667 

792 

1018 

985 

1161 

Grand  Rapids,  Michigan  (A) . 

746 

671 

822 

1273 

1  160 

1428 

Green  Bay,  Wisconsin  (A) . 

847 

763 

945 

1587 

1355 

1 643 

Greensboro,  North  Carolina  (A) . 

607 

489 

510 

841 

659 

741 

Greenville,  South  Carolirsa  (A) . 

510 

371 

411 

676 

471 

552 

Horrisburg,  Pennsylvonia  (A) . 

670 

614 

630 

991 

917 

1007 

Hartford,  Connecticut  (A) . . 

694 

616 

699 

1  133 

1024 

1  184 

Hotteros,  North  Caroline  (C) . . 

269 

254 

244 

327 

287 

307 

Havre,  Montana  (C) . . 

676 

760 

1023 

1481 

1293 

1857 

Helena,  Montona  (A) . 

772 

785 

999 

1744 

1447 

1936 

Houston,  Texas  (C) . 

1  19 

138 

162 

149 

153 

162 

Huron,  South  Dakota  (A) . 

761 

826 

975 

1431 

1267 

1596 

Indianopolis,  Indiana  (A) . 

682 

635 

705 

1055 

922 

1090 

Jockson,  Mississippi  (A) . 

321 

315 

310 

437 

389 

379 

Kansas  City,  Missouri  (A) . 

478 

522 

621 

732 

686 

905 

Krwxville,  Tennessee  (A) . 

563 

503 

498 

779 

626 

710 

La  Crosse,  Wisconsin  (A) . 

803 

744 

921 

1423 

1154 

1520 

Lander,  Wyoming  (A) . 

772 

825 

1050 

1519 

1421 

1926 

(a)  Data  not  arailablc.  bureau  reporta.  Exceptiona  are  Utica  and  Lewiaton,  figurea  for  which  arc 

*Hrating  aaaaon.  cumulative,  from  Sept.  1.  furniahed  through  the  courteay  of  Coke  Salea  Department,  Central  New 

**Sanie  normal  ngurca  aa  previoualr  liated  by  Hcatiho  and  VtuTlLAr*  York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Roaa,  Buraar,  Batea  Col- 

IHO  atnce  new  flgurea  arc  not  available.  All  other  normal  fijrurea  in  tUa  lege,  Lewiaton,  Me.,  reap^ively;  Anaconda,  Bozeman.  Butte.  Deer  Lodge 

table  arc  baaed  on  a  JO-year  period  covering  1921  to  I9S0.  induaive,  and  Livinnton,  Mont.,  through  the  courteay  of  the  Montana  Power 

recently  compiled  and  publiahcd  by  the  U.  S.  Weather  Bureau.  Company.  Tacoma  figurea  through  the  courteay  of  the  Tacoma  Newa 

Kigurea  in  thia  table,  with  eight  exceptiona,  baaed  on  local  weather  Tribune.  [Table  concluded  on  oppoaite  page! 
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Degree-Days  for  November  1954  (Concluded) 

(A)  Airport  remdings;  (C)  Citjr  office  reading*;  (O)  Reading*  at  a  point  on  outakirt*  of  citv 


Aia  roKDiTioNiNC,  Heatino  and  V'bmtilatimc’i  27th  Year  of  Publication  of  Monthly  Degree-Day  Data 


Novemlwr 

Sra*on 

to  Nov.  30,  inci* 

1954 

i  1953 

Normal 

19S4-5S  1 

19S3S4  1 

Normal 

Lansing,  Michigan  (A) . 

(a) 

679 

813 

(a) 

1 188 

1408 

Lewiston,  Maine  (0) . 

825 

771 

876** 

1514 

151  1 

1542* 

Lincoln,  Nebraska  (C) . 

589 

670 

741 

973 

925 

1130 

Little  Rock,  Arkansas  (A) . 

362 

415 

405 

504 

501 

525 

Livingston,  Montana  (C) . 

(a) 

682 

864** 

(a) 

1280 

1614* 

Los  Angeles,  Colifomio  (C) . 

81 

97 

140 

1 1  1 

1 15 

198 

Louisville,  Kentucky  (A) . 

559 

552 

579 

852 

753 

862 

Lynchburg,  Virginio  (A) . 

630 

504 

531 

895 

696 

816 

Mocon,  Georgia  (A) . 

360 

329 

280 

474 

388 

343 

Madison,  Wisconsin  (C) . 

782 

71  1 

864 

1321 

1128 

1420 

Marquette,  Michigan  (C) . 

808 

760 

933 

1689 

1398 

1712 

Memphis,  Tennessee  (A) . 

431 

433 

432 

595 

548 

575 

Meridian,  Mississippi  (A) . 

350 

349 

338 

485 

429 

428 

Milwaukee,  Wisconsin  (A) . 

736 

682 

831 

1223 

1  101 

1393 

Minneapolis,  Minnesota  (A) . 

795 

767 

960 

1483 

1180 

1576 

Moline,  Illinois  (A) . 

722 

660 

786 

1175 

1021 

1245 

Montgomery,  Alabama  (A) . 

360 

319 

304 

467 

379 

373 

Nantucket,  AAassochusetts  (A) . 

568 

505 

615 

957 

898 

1098 

Nashville,  Tennessee  (A) . 

498 

502 

471 

728 

632 

647 

New  Haven,  Connecticut  (A) . 

651 

610 

663 

1042 

993 

1 1  19 

New  Orleans,  Louisiana  (C) . 

150 

125 

141 

183 

142 

146 

New  York,  New  York  (C) . 

569 

458 

561 

826 

665 

863 

Newark,  New  Jersey  (A) . 

601 

523 

603 

888 

763 

951 

Norfolk,  Virginia  (A) . 

442 

403 

408 

591 

508 

569 

North  Plotte,  Nebraska  (A) . 

737 

819 

846 

1312 

1260 

1391 

Oak  Ridge,  Tennessee  (C) . 

599 

558 

(a) 

845 

713 

(a) 

Oakland,  California  (A) . 

282 

278 

336 

476 

482 

569 

Oklahoma  City,  Oklahoma  (A) . 

392 

443 

459 

545 

575 

620 

Omaha,  Nebraska  (A) . 

575 

620 

783 

970 

869 

1202 

Parkersburg,  West  Virginia  (C) . 

(a) 

593 

600 

(a) 

858 

928 

Peoria,  Illinois  (A) . 

689 

654 

759 

1069 

947 

1184 

Philadelphia,  Pennsylvania  (C) . 

554 

464 

516 

770 

625 

768 

Phoenix,  Arizona  (A) . 

39 

148 

182 

53 

159 

195 

Pittsburgh,  Pennsylvania  (C)  . 

615 

534 

612 

030 

915 

966 

Pocatello,  Idaho  (A) . 

739 

678 

873 

1488 

1213 

1543 

Portland,  Maine  (A) . 

785 

708 

825 

1464 

1395 

1539 

Portland,  Oregon  (C) . 

452 

420 

534 

834 

716 

899 

Providence,  Rhode  Island  (A) . 

658 

570 

672 

1060 

1028 

1160 

Pueblo,  Colorado  (A) . 

609 

638 

771 

978 

967 

1228 

Raleigh,  North  Carolina  (A)  . 

530 

395 

387 

732 

500 

515 

Rapid  City,  South  Dakota  (A) . 

665 

691 

891 

1337 

1096 

1584 

Reading,  Pennsylvania  (C) . 

630 

571 

588 

918 

815 

930 

Red  Bluff,  California  (A) . 

364 

331 

319 

438 

414 

378 

Reno,  Nevodo  (A) . 

700 

675 

744 

1387 

1227 

1352 

Richnumd,  Virginia  (A)  . 

561 

488 

498 

786 

668 

741 

Rochester,  New  York  (A) . 

701 

624 

759 

1217 

1 143 

1332 

Roswell,  New  Mexico  (A) . 

437 

480 

501 

607 

645 

665 

Sacramento,  California  (C) . 

378 

302 

321 

459 

388 

413 

St.  Joseph,  Missouri  (A) . 

566 

595 

600 

878 

830 

882 

St.  Louis,  Missouri  (C) . 

521 

473 

570 

790 

626 

810 

Salt  Lake  City,  Utah  (A) . 

622 

560 

771 

1 114 

929 

1240 

San  Antonio,  Texas  (A) . 

142 

198 

201 

171 

213 

226 

San  Diego,  California  (A) . 

64 

86 

147 

99 

104 

223 

Sandusky,  Ohio  (C) . 

670 

560 

684 

1004 

862 

1077 

San  Francisco,  California  (C) . 

245 

242 

237 

477 

453 

475 

Sault  Ste.  Marie,  Michigan  (A) . 

858 

793 

1005 

1802 

161 1 

1942 

Savannah,  Georgia,  (A) . 

328 

291 

225 

435 

336 

263 

Scranton,  Pennsylvania  (C) . 

702 

644 

693 

1139 

1077 

1 197 

Seattle,  Washington  (C) . 

404 

454 

540 

882 

836 

1003 

Sheridan,  Wyoming  (A) . 

693 

765 

957 

1450 

1299 

1774 

Shreveport,  Louisiana  (A) . 

285 

328 

305 

366 

382 

358 

Sioux  City,  Iowa  (A) . 

661 

730 

885 

1 170 

1080 

1418 

Spokane,  Washington  (A)  . 

696 

733 

879 

1496 

1291 

1592 

Springfield,  Illinois  (A) . 

658 

559 

666 

1023 

7  68 

981 

Springfield,  Missouri  (A) . 

529 

548 

615 

808 

736 

925 

Syracuse,  New  York  (A) . 

717 

626 

714 

1 1 86 

1  129 

1227 

Tocomo,  Woshington  (C) . 

428 

476 

579 

932 

890 

1 131 

Terre  Haute,  Indiana  (A) . 

(a) 

635 

681 

(a) 

906 

1053 

Toledo,  Ohio  (A) . 

717 

647 

756 

1149 

1039 

1245 

Topeko,  Kansas  (C) . 

487 

544 

630 

755 

716 

914 

Trenton,  New  Jersey  (C) . 

61  1 

535 

582 

900 

789 

922 

Tulsa,  Oklahoma  (A) . 

367 

433 

462 

502 

549 

632 

Utica,  New  York  (0) . 

757 

665 

781** 

1313 

1216 

1393 

Volentine,  Nebrosko  (C) . 

691 

726 

891 

1337 

1  124 

1497 

Walla  Walla,  Washington  (C) . 

464 

546 

675 

930 

833 

1076 

Washington,  D.  C.  (C) . 

567 

488 

510 

793 

644 

773 

Wichita,  Kansas  (A) . 

467 

542 

597 

693 

700 

848 

Williston,  North  Dakota  (C) . 

776 

815 

1  101 

1683 

1426 

1967 

Winnemucca,  Nevada  (A) . 

766 

707 

822 

1565 

1321 

1510 

Yakima,  Washington  (A) . 

635 

701 

807 

1336 

1204 

1403 

For  footnote*,  »ee  page  128. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Um  fh«  h«ndy  prepaid  potfeerd,  page  148,  for  tacur- 
ing  addifionai  information  on  items  described  in  this 
department. 


Two  Units  Added  to  1955  Line 

Two  produotft  are  announced  by  Janitrol  f)iv..  Surface 
Combustion  Corp.,  Columbus,  Ohio,  for  addition  to  its 
195.5  line  of  Janitrol  beating  and  air  conditioning  e(|uip- 
ment.  The  units  are  a  down-flow,  gas-bred  winter  air  con¬ 
ditioner  and  a  horizontal 
summer  air  conditioner. 

The  manufacturer 
states  that  the  down-flow 
furnace  is  designed  to 
meet  the  growing  de¬ 
mand  for  |ierimeter-type 
heating  in  basementless 
homes  with  either  slab  or 
crawl-space  construction. 

The  unit  features  Multi-thermex  heat  exchangers  and  rib¬ 
bon  flame  burners.  The  blower  is  sized  for  either  con¬ 
ventional  c)r  small  duct  systems.  The  gas-bred  down-flow 
will  Ice  available  in  Kt),  KM)  and  12(),(MM)  Ktu  |>er  hr  iiifiut 
sizes. 

The  horizontal  cmoling  unit  (shown)  will  provide  more 
flexibility  and  spac.-e-saving  for  summer  conditioning  in¬ 
stallations.  Its  compact  size  makes  it  particularly  adapt¬ 
able  for  attic  or  crawl-spuc;e  locations.  The  unit,  available 
in  two-and  three-t«*n  capacities,  is  designed  for  applica¬ 
tion  with  a  separate  blower. 

More  information?  Circle  Item  I  on  postcard  page  148. 


Pressure  Regulating  Valves 

Production  of  a  crank  case  pressure  regulating  valve 
in  I  Vi!  and  .5  ton  sizes  is  announced  by  A-I*  Cimtrols 
(]orp.,  Milwaukee,  Wis. 

These  valves  (Model 
2't7|  prote<?t  the  compres¬ 
sor  motor  against  overload 
and  possible  burnout 
caused  by  high  torc|ue 
loads  due  to  excessive  suo 
tion  pressure.  At  high  suc¬ 
tion  pressure  load,  the 
valve  will  protect  the  nuttor 
by  pressure  regulation  of 
refrigerant  gas  to  the  com¬ 
pressor  inlet.  Only  a  safe 
back  pressure  is  allowed  to  develop,  and  by  modulating 
action,  the  valve  will  vary  the  flow  to  maintain  the 
pressure  limit  setting.  The  pressure  range  is  adjustable 
and  can  be  bxed  at  a  point  between  zero  to  forty  lb  gage. 

Standard  connection  sizes  in  the  IV2  ton  valve  are  %- 
inch  SAE  male  flare,  •^'s,  %,  and  1%-inch  01)  solder. 
The  3  ton  valve  connection  eyes  are  IVii  inches  and  1% 
inches  OD  solder. 

Mora  information?  Circia  Itam  2  on  postcard,  paga  148. 


Wall  Unit  Heats,  Cools 

A  hot  and  chilled  water  heating  and  cooling  system  pro¬ 
viding  year-round  air  conditioning  has  been  developed 
by  Heating  and  Cooling  Div., 

L’nion  Asbestos  &  Rubber  Co., 

Chicago,  Ill. 

Called  the  Dual-Vector,  the 
unit  can  be  used  with  existing 
radiator  heating  as  well  as 
in  new  buildings.  Forced  hot 
water  circulated  through  the 
unit  furnishes  heat  in  winter 
and  chilled  water  circulation 
provides  air  conditioning  dur¬ 
ing  the  summer. 

A  unit  fan  control  gives  individual  room  tem|>erature 
and  humidity  capacities,  which  can  be  oj)erated  either 
thermostatically  or  by  manual  settings.  In  this  way,  only 
rooms  actually  in  use  need  be  heated  or  cooled,  which 
the  company  states,  results  in  a  substantial  saving  in 
o|>erating  cost  to  the  user.  The  unit  can  be  installed  be¬ 
tween  the  studding,  and  its  small  size  takes  up  a  mini¬ 
mum  of  wall  space.  The  units  are  used  in  series  and  are 
designed  for  use  with  one  or  two-pipe  systems. 

More  information?  Circle  Item  3  on  postcard,  page  148. 

Electric  Water  Heater 

A  Toastmaster  automatic  electric  gas  water  heater  is 
introduced  by  (31ark  Div.,  McGraw  Electric  Co.,  Chicago, 
111.  The  unit,  called  the  Commander  Model,  is  of  internal 
flue  design. 

The  unit  is  equip))ed  with  Grayson  controls,  and  top 
and  sides  are  insulated  with  a  blanket  of  Fiberglas.  Manu¬ 
factured  in  20,  30,  and  45  gallon  capacities,  the  unit  is 
designed  for  heavy  duty  service,  and  is  covered  by  a 
ten-year  warranty. 

More  information?  Circle  Item  4  on  postcard,  page  148. 

ASME  Rated  Relief  Valve 

The  additi«>n  of  an  ASMf^  rated  pres-sure  relief  valve 
to  its  line  is  announced  by 
Hell  &  (iossett  (]o.,  Morton 
Grove,  III. 

The  valve  is  called  the  No. 

750  and  has  a  relieving  ca¬ 
pacity  of  750.(M)0  Htu  per  hr. 

The  unit  empbtys  a  silicon 
disc  seat.  The  manufacturer 
states  that  thorough  tests  have 
proven  this  material  to  be 
impervious  to  excessive  tem¬ 
peratures  and  but  a  very 
small  pressure  differential  is  required  to  close  the  valve 
after  pressure  is  relieved.  The  possibility  of  steam  flash 
is  thus  eliminated  and  positive  seating  insured  under  all 
conditions. 

More  information?  Circle  Item  5  on  postcard,  page  148. 
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Motors  Are  Explosion  Proof 

Explosion-proof  Tri-Clad  55  motors,  featuring  extra 
protection  for  hazardous-location  applications,  are  an¬ 
nounced  by  Small  Integral  Motor  I)ept.,  General  Electric 
Co.,  Schenectady,  N.  Y. 

Available  in  ratings  from 
one  to  five  horsepower, 
this  addition  to  the  com¬ 
pany’s  line  of  NEMA  re¬ 
rated  motors  is  designed 
for  safe  applications  in 
classified  atmospheres 
containing  flainmable 
gases  or  combustible 
dusts. 

The  motor  has  heavier  frame  and  end  shield  castings, 
and  a  machine-fit  conduit  box  secured  to  the  frame  with 
four  bolts.  The  end  shields  are  fastened  to  the  frame  with 
external  bolts  to  avoid  a  flame  path  to  the  interior  of  the 
motor.  The  cooling  fan  is  made  of  a  Textolite  plastic  so 
that  there  will  be  no  danger  of  the  fan  striking  a  spark. 

L  p  to  the  present  time,  the  company’s  standard  explo¬ 
sion-proof  motors  in  these  ratings  had  Underwriters’  Lab¬ 
oratories  approval  for  use  in  atmospheres  containing  gaso¬ 
line,  |)etroleum,  naphtha,  alcohols,  acetone,  solvent  vapors, 
natural  gases,  coal  dust,  coke  dust,  and  grain  dust.  In 
addition  to  these,  the  company  claims  that  the  explosion- 
proof  motors  can  l)e  used  in  atmospheres  containing  metal 
dusts,  magnesium,  and  aluminum.  The  classes  covered 
under  the  National  Electrical  Code  are:  Class  I,  Croup  I); 
and  Class  II,  Groups  E,  F',  and  G.  Due  to  extra  weight  of 
these  heavy-duty  motors,  a  lifting  ring  is  provided  in  all 
frame  sizes. 

More  information?  Circle  Item  6  on  postcard,  page  148. 

Combustion  Control  System 

Protection  against  explosion  hazards  of  burning  fuel  is 
offered  to  users  of  light  oil,  gas,  and  combination  light 
oil/gas  burners  by  the  Fireye  Combustion  Control  Sys¬ 
tem  FJ-2  announced  by  Com¬ 
bustion  Control  Div.,  Elec¬ 
tronics  Corp.  of  America,  Bos¬ 
ton,  Mass. 

Employing  the  flame-sensi¬ 
tive  Firetron  Cell,  the  system 
visually  monitors  oil  and  gas, 
main  and  pilot  flames,  and 
shuts  off  all  fuel  two  to  four 
seconds  after  the  flame  goes 
out.  The  system  automatically 
programs  the  startup,  o|)erat- 
ing,  and  shutdown  cycles  of 
the  burner,  permitting  unattended  operation.  On  piloted 
burners,  it  does  not  allow  the  main  fuel  valve  to  open  until 
the  pilot  flame  is  established.  Where  direct  electric  spark 
ignition  is  used,  the  programming  control  provides  a  five 
second  trial-for-ignition  period.  The  control  cycles  each 
time  operating  or  limit  control  closes  but  must  be  man¬ 
ually  reset  following  flame  failure.  It  includes  a  safe-start 
feature  whereby  component  failure  or  the  presence  of 
flame  prior  to  startup  will  prevent  burner  operation. 
More  information?  Circle  Item  7  on  postcard,  page  148. 


Universal  Flow  Check  Valve 

A  new  universal  type  flow  check  valve  has  l>een  intro¬ 
duced  by  Taco  Heaters,  Inc.,  Cranston,  R.  I.,  which  the 
manufacturer  claims  is  the  first  significant  change  in  valves 
for  this  application  since  the  introduction  of  forced  cir¬ 
culation  hot  water  heating. 

This  new  valve,  the  Uni¬ 
versal  FI(K'hek,  is  suitable  for 
either  angle  or  horizontal  ap¬ 
plication.  What  it  actually 
means  is  that  the  heating  con¬ 
tractor  or  wholesaler  needs  to 
stock  only  one  valve  instead 
(»f  two,  thereby  reducing  his 
inventory  by  half. 

From  the  contractors’ 
standpoint,  he  always  has  the 
right  valve  regardless  of  the 
conditions  found  on  the  job. 

Another  feature  the  heating  contractor  will  find  useful 
is  the  additional  ctinnection  on  a  horizontal  application 
for  a  by-pass  l)etw(‘en  the  return  and  suppi).  I  he  use  of 
this  by-pass  reduces  expansion  noises  appreciably. 

Other  features  include:  working  |)arts  easil)  removable 
for  cleaning;  all  working  parts  are  bronze,  brass  or  stain¬ 
less  steel;  high  ratio  weight  disc  to  seat  to  prevent  leak¬ 
age;  electrically  lapped  bronze  disc,  and  heavv  brass  seat, 
prer  ision  ground. 

The  valve  is  available  in  1,  P/4  and  inch  sizes. 
More  information?  Circle  Item  8  on  postcard,  page  148. 

Addition  to  Oil  Burner  Line 

The  introduction  of  its  No.  3  llev-E-Oil  burner  is 
announced  by  Cleaver-Brooks  Co.,  Milwaukee,  Wis. 

The  manufacturer  states  that  the  unit  is  especially 
suited  for  installation  in  small  commercial,  industrial 
and  institutional  build¬ 
ings  up  t(»  installations 
having  a  net  standing 
radiation  of  3.B00  .sij  ft 
or  35  boiler  hp.  The  ca- 
|)acity  of  this  burner  has 
been  irjcreased  .5f)%  over 
previous  models  so  that  it 
is  capable  of  burning  11 
gallons  of  oil  per  hour. 

The  burner  is  a  low  pres¬ 
sure  air  atomizing  t>|>e  with  all  electric  ignition.  It  is 
designed  to  burn  No.  4  or  No.  5  heavy  oil  without  pre 
heating.  I'he  unit  is  a  complete  package  ready  to  l>e  in¬ 
stalled  with  a  boiler  or  heating  plant.  It  U  completely 
wired  and  ready  for  service  connections.  An  easily  ac¬ 
cessible  control  box  is  mounted  on  the  burner,  housing 
all  electrical  controls.  No  front  plates,  secondary  air  door 
«>r  checker  work  hearth  is  needed  with  this  unit,  all  pri¬ 
mary  and  secondary  air  is  furnished  by  the  burner.  The 
correct  amount  of  oil  and  air  is  dis|>ensed  by  an  air/oil 
metering  pump.  Oil  burners  are  fire  tested  in  the  factory 
and  meet  the  requirements  of  the  Underwriters’  Labora¬ 
tories. 

More  information?  Circle  Item  9  on  postcard,  page  148. 
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DoubU-Row  Tow«r  Introduced 

With  th^  intrfxluction  of  iU  packaged  steel  double-flow 
Aquatower,  The  Marley  Company,  Kansas  City,  Mo.,  has 
expanded  its  packaged 
Aquatower  line  to  accom¬ 
modate  water  cooling 
jobs  from  2  to  1(10  tons. 

This  addition  to  the  line 
is  designed  for  water 
cooling  loads  in  the  60 
to  KN)  Ion  range.  Al¬ 
though  designed  primar¬ 
ily  for  air  conditioning 
and  refrigeration  appli¬ 
cations,  the  double-flow  tower  is  suitable  for  industrial 
water  cooling. 

The  tower  is  factory  assembled  in  three  sub-assemblies 
which  can  Ih*  safely  shipped,  easily  hoisted  and  quickly 
assembled  in  (he  field.  This  line  is  equip{)ed  with  the 
company’s  multi-blade,  cast  aluminum,  adjustable  pitch 
fans  with  V-I)elt  drive;  casing  and  basins  are  fabricated 
frofn  heavy  gage  steel.  Interior  surfaces  are  prote<;ted  with 
corrosion-resistant  Marmastic.  Kxterior  is  painted  with 
zinc  chromate  primer  and  a  heavy  coat  of  aluminum  paint. 
Other  design  features  include  self-cleaning  cold  water 
basin,  nail-less  filling,  and  simplified  piping  and  grilling 
requirements. 

Mora  information?  Circle  Item  10  on  postcard,  page  148. 


Room  Air  Conditionor  Line 

An  air  conditioning  unit  which  can  be  adjusted  to 
fit  flush  with  the  inside  wall  and  thus  not  bulge  out  into 
the  room  is  featured  in  the  1955  line  of  room  air  condi¬ 
tioners  manufactured  by  Major  Appliance  Div.,  General 
Electric  Co.,  Ixiuisville,  Ky.  The  line  features  cabinets 
in  a  blond  or  mahogany  finish,  improved  appearance 
in  both  interior  and  exterior  cabinets,  and  units  which 
can  heat  as  well  as  cool. 

Flush  mount  construc¬ 
tion,  known  as  Drape- 
Line  Design,  is  available 
in  the  R32M,  R52M,  and 
R72M  models,  including 
V2  Jipt  115-volt  and  % 
hp,  11 5-,  208-,  and  2.30- 
volt  models,  and  in  1-hp, 

208-  and  2.30-volt  models. 

3'hese  units  can  either  l)e 
installed  flush  with  the 
inside  wall  or  projected  into  the  room  as  shown  in  the 
illustration.  In  any  position  the  unit  does  not  interfere 
with  the  movement  of  dra|)eries  or  Venetian  blinds.  Cool¬ 
ing  capacity  is  not  lowered  in  any  way  by  the  flush 
position.  Two-tone  finish  is  utilized  on  the  exterior 
weatherhood  beyond  the  outside  wall  with  light  grev  pre¬ 
dominating  to  blend  well  with  exterior  decoration.  This 
two-tone  combination  also  de-emphasizes  outside  proje<'- 
lion  of  the  unit.  Three  rotator  air  directors  are  located 
liehind  the  front  grille  for  adjustment  of  air  direction. 
The  manufacturer  claims  that  design  improvement  of 
comfmnent  parts  at  well  as  rubber  and  spring  mountings, 


and  the  use  of  absorbent  plastic  result  in  almost  noise¬ 
less  operation.  The  filter  needs  no  replacing  or  outside 
servicing.  It  can  be  removed  and  cleaned  with  warm 
water. 

All-weather  units,  which  heat  as  well  as  cool,  are 
available  in  %  hp  and  1  hp,  23()-volt  models.  A  reverse 
flow  of  refrigerant  extracts  heat  from  outside  air  pro¬ 
viding  heat  without  use  of  heating  elements.  Since  the 
reverse  cycle  is  effective  only  when  outside  air  is  above 
40  deg  F’,  a  resistance  heating  element  turns  on  auto¬ 
matically  when  outside  air  drops  below  this  point.  The 
manufacturer  states  that  this  gives  effective  supplemental 
heating  over  a  full  range  of  outside  temperatures. 

More  information?  Circle  Item  1 1  on  postcard,  page  148. 

Flexible  Piping  Connectors 

A  standardized  line  of  easy-to-install  flexible  connectors 
to  contnil  thermal  expansion  in  radiator  heating  systems 
is  announced  by  The  American  Brass  Co.,  American  Metal 
Hose  Branch,  Waterbury,  Conn.  The  new  product,  Flex- 
pi|x*,  consists  of  seam¬ 
less  flexible  phosphor 
hionze  tubing  with 
brass  N.P.T.  male  fit¬ 
tings  attached  to  each 
end.  A  wire  braid  cov¬ 
ering  adds  strength. 

This  stu  ies  of  flexible  phosphor  bronze  connectors  can 
l>e  used  to  dampen  vibration;  take  care  of  expansion  and 
contraction  in  risers  and  supply  lines;  to  connect  outlets 
which  do  not  line  up;  and  to  c«>mpensate  for  other  piping 
travel.  They  are  easy  to  install  in  cramped  spaces. 

The  assemblies  are  available  in  diameter  sizes  inch 
through  1^/2  inches  in  overall  lengths  8  through  28  inches. 
More  information?  Circle  Item  12  on  postcard,  page  148. 

High  Head  Circulator 

A  circulator  with  a  head  designed  for  extra  power  is 
being  produced  by  Fx-ono  Products  Co.,  East  Haddam, 
Conn.  This  horizontal  hot  water  heating  circulating  pump 
called  Magic  Head  is  made  to  deliver  maximum  power 
for  circulating  water  in  radiant  panel  heating  systems, 
baseboard  systems,  and 
split-level  construction 
where  long  tubing  foot¬ 
age,  and  numerous  fit¬ 
tings  and  bends  put 
heavy  line  resistance  into 
the  How  of  water  in  the 
system. 

The  design  incorpo¬ 
rates  an  ()|)en  Fin  Power 
Pellor  coupled  with  oversized  waterways  which  it  is 
claimed  gives  extra  power  and  capacity  for  the  pump 
to  operate  at  sustained  head  pressures  without  overload¬ 
ing  the  motor.  The  circulator  also  features  an  instantly 
adjustable  head  assembly  which  can  be  rotated  to  any 
angle  for  any  direction  of  flow,  vertical,  horizontal  or 
other.  The  pump  is  completely  cushioned  from  the  heat¬ 
ing  system  by  Neoprene  vibration  dampeners  and  gaskets. 
The  pump  also  features  full  power  custom  designed  motor 
with  built-in  overload  protection  and  oversized  bearings. 
More  information?  Circle  Item  13  on  postcard,  page  148. 


132 


JANUARY,  If 55,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


News  of  Equipment  and  Materials 


Strainer  Line  It  Introduced 

A  linr  of  strainers  is  offered  by  Detroit  Controls  Corp., 
Detroit,  Mich.  These  line  strainers  are  designed  to  protect 
valves  and  pumps  in  all  fluid  systems;  for  refrigeration 
applications  as  well  as 
for  water,  oil,  air  and 
general  usage. 

Fabricated  of  ferrous 
metals  and  non-ferrous 
metals  for  use  with  speci¬ 
fied  fluids,  they  are  avail¬ 
able  in  cleanable  and 
non-cleanable  models. 

The  strainers  are  built  with  reinforced  Monel  and  stain¬ 
less  steel  screens  of  60  and  80  mesh,  with  up  to  180 
square  inches  of  screen  area.  Finer  meshes  are  furnished 
on  order.  These  strainers  are  available  with  connection 
sizes  up  to  %-inch  SAF,  3%-inrh  sweat  and  IV^-inch 
FT*T  with  flange. 

More  information?  Circle  Item  14  on  postcard,  page  148. 

Gas  Burners  for  Two  Functions 

Two  monoport  gas  burners  featuring  low  initial  cost, 
compact  design,  and  high  efficiency  are  announced  by 
Barber  Gas  Burner  C«t.,  Cleveland,  Ohio.  The  burners  are 
designed  for  conversion  and  original  equipment. 

One  of  the  new  burn¬ 
ers,  called  the  SNGl-A 
(right),  is  offered  to 
heating  contractors  for 
conversion  applications 
in  residences.  It  is  rated 
on  natural  or  mixed  gas 
from  65,(KX)  to  185,000 
Btu  per  hr  input  and  on 
LI*  gas  from  75,000  to  105,000  Btu  per  hr  input.  It  is  in¬ 
stalled  exactly  like  an  oil  burner  and  in  most  conversions 
from  oil  the  combustion  chamber  need  not  be  altered. 
This  burner  has  no  moving  parts.  It  consists  of  a  pressed 

steel  venturi  enclosed  in 
a  blast  tube.  Expensive 
foundry  patterns  are 
eliminated.  The  pilot  as¬ 
sembly  and  all  interior 
parts  can  be  quickly  re¬ 
moved  for  inspection  or 
partial  replacement.  It  is 
furnished  with  complete 
automatic  controls  and 
can  be  adapted  to  furnaces  or  boilers  with  equal  efficiency. 
It  is  listed  by  The  American  Gas  Association. 

Built  along  the  same  design  principles  as  the  SNGl-A, 
the  V  line  of  burners  (left)  is  offered  to  furnace  and 
boiler  manufacturers  in  ranges  from  65,000  to  300,000 
Btu  per  hr  input  on  natural  and  mixed  gas,  65,(X)0  to 
250,(XK)  on  mfg  gas,  and  65,000  to  150,000  on  LP  gas. 
Incorporating  moat  of  the  features  of  the  conversion  model 
the  V  burners  have  been  designed  for  easy  access  to  all 
parts.  The  pilot  assembly,  for  example,  can  be  removed  by 
unfastening  two  screws.  The  elimination  of  costly  foundry 
patterns  again  lowers  manufacturing  costs  and  permits 
variations  in  tube  length.  The  burner  is  especially  designed 


for  small  combustion  chambers  although  the  venturi  tul)c 
is  available  in  lengths  up  to  20  inches  b)r  larger  chaml>ers. 
The  V  line  can  lie  supplied  with  or  without  controls.  The 
laboratory  facilities  of  the  maker  are  available  to  manu¬ 
facturers  interested  in  adapting  the  new  burner  to  their 
specific  products. 

More  information?  Circle  Item  15  on  postcard,  page  148. 

Improved  Class  I  and  II  Fans 

A  line  of  standard  duty  fans  with  an  improved  power 
limiting  wheel  is  announced  by  The  New  York  Blower  Co., 
Chicago,  Ill.  Available  in  a  wide 
range  of  sizes,  the  fan  has  a  rug¬ 
gedly  huilt  wheel  with  stream¬ 
line  spun  front  plate  and  hub, 
all  welded ;  a  scroll  designed  for 
p  r  «)  p  e  r  pressure  conversion 
within  the  fan,  and  a  spun  inlet 
cone  which  directs  air  to  the 
wheel  at  the  proper  flow  angle. 

Housings  of  certain  sizes  are 
easily  rotatable  in  the  field  while 
those  of  larger  sizes  are  fixerl. 

Heat  fans  are  available  to  600 
deg  F.  Shafting  is  oversized,  thus  increasing  bearing  sizes 
to  lengthen  life.  Lifting  eyes  are  provided  f«)r  ease  of 
installation. 

More  information?  Circle  Item  16  on  postcard,  page  148. 


Drive  For  Rotary -Type  Valves 

A  line  of  electro-automatic  and  manually  o[>erated 
drives  for  rotary  type  valves  is  placed  on  the  market  by 
Janette  Electric  Mfg.  Co.,  Mor¬ 
ton  Grove,  III.  This  line,  de¬ 
signed  for  rotary  ty()e  valves, 
consists  of  over  thirteen  m«)dels. 

The  mounting  flanges  are  sep¬ 
arate  from  the  main  housing, 
providing  flexibility  enough  to 
meet  the  mounting  specifica¬ 
tions  of  the  majority  of  rotary 
type  valve  manufacturers.  Oper¬ 
ating  s|)eeds  conform  to  the  15 
and  7Vi  sec(»nd  operation  of  the 
rotary  valves  for  which  this  equipment  was  developed. 
Another  feature  includes  the  Guardian-cutout  which  auto¬ 
matically  and  instantaneously  disengages  the  motor  in  the 
event  of  the  valve  closing  against  an  obstruction.  A  par¬ 
ticular  feature  of  the  electro-automatic  valve  drive  is  a 
new  type  handwheel  and  clutch.  In  event  of  an  operation 
failure,  the  valve  drive  may  lie  manually  o|)eraled  by 
means  of  this  handwheel  and  clutch  which  is  standard 
equipment  on  each  model.  This  handwheel  conforms  to 
the  usual  requirements  and  also  features  such  characteris¬ 
tics  as:  it  is  stationary  during  electric  o|M>ration  liecause 
it  is  normally  disengaged;  it  can  l>e  o|ierated  with  one 
hand;  it  can  be  engaged  or  disengaged  at  any  time  with¬ 
out  shock  to  the  machine  or  to  the  o|ierator;  it  may  be 
used  as  an  emergency  cutout  in  the  event  it  is  desirable 
to  temporarily  disrupt  an  electric  o|)eration. 

More  informefion?  Circle  Bern  17  on  postcard,  page  148. 
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N«ws  of  Equipmont  and  Matariak 


Thermal  Humidifier  Developed 

A  thermal  humidifier  which  teams  up  with  the  regular 
heating  system  to  maintain  a  steady  level  of  humidity 
has  l»een  developed  by  Flight  Mfg.  Corp.,  Camden,  N.  J. 

Called  the  H.  D,  KK),  this  thermal  humidifier  features 
an  electric  heating  ele¬ 
ment  which  is  entirely 
automatic  in  its  o|>era- 
tion.  The  humidifier  dif¬ 
fuses  over  four  gallons 
of  water  in  24  hours  in 
the  form  of  vapor  eman¬ 
ating  at  2(H)  degrees 
The  water  feed  is  auto¬ 
matic.  All  metal  parts  in 
contact  with  water  are 
of  corrosion  resistant 
brass  and  copper,  and  all  fittings  are  brass.  An  asbestos 
gasket  is  furnished  for  backing  to  the  face  plate.  The 
unit’s  electric  heating  element  is  t)(K)  watts,  11.5  volts, 
cop|)er  sheathed,  and  wired  to  a  junction  box  which  is  an 
integral  part  of  the  humidifier.  A  micro  switch  is  also 
enclosed  in  the  junction  box  to  cut  off  current  to  the 
heating  element  upon  water  failure. 

The  tank,  made  of  24  gage  brass,  is  six  inches  wide, 
five  inches  high,  and  eight  inches  long.  The  face  is  ten 
inches  wide  and  nine  inches  high,  and  is  made  c  f  22  gage 
steel  with  two  coats  of  phosphoric  acid  base  primer  and 
finished  in  a  wide  range  of  colored  enamels  with  Dow 
Corning  silicone  resins.  Two  models  are  available;  the 
H.  I).  KK)  duct-type  model,  and  a  similar  m<»del,  the 
H.  R.  2(K),  which  is  used  for  direct  space  humidification. 
Racked,  the  units  weigh  approximately  five  pounds. 

More  information?  Circle  Item  !8  on  postcard,  page  148. 

Two-Stag«  Pumps  Announced 

A  series  of  two-stage  pumps  for  handling  clear  li(]uids 
is  announced  by  Goulds  Pumps,  Inc.,  Seneca  Falls,  N.  Y. 

These  pumps,  designated  as  the  Fig.  3.505  line,  are  avail¬ 
able  in  5  sizes,  providing  heads  up  to  1,U(K)  ft,  and  ca¬ 
pacities  up  to  1,(K)0  gpm. 

Opp<»sed  im|)ellers  insure 
hydraulic  balance,  and 
thrust  balance  is  achieved 
by  the  use  of  a  uni(]ue 
labyrinth  diaphragm.  The 
casing  is  horizontally 
split,  and  the  interior  can 
be  inspet’ted,  and  the  ro¬ 
tating  parts  removed  and  replaced,  without  disturbing 
piping  connections.  Bearing  spans  have  l>een  kept  short, 
resulting  in  a  space  saving.  Wide  interchangeability  of 
parts  has  l>een  provided,  s<i  that  spare  parts  inventories 
can  lie  kept  at  a  minimum.  Only  two  shaft  and  rotating 
parts  assemblies  are  necessary  to  cover  all  five  pump  sizes. 
Many  of  the  parts  of  the  Fig.  3.305  pumps  also  are  inter¬ 
changeable  with  the  company’s  Fig.  3405  single-stage 
pumps  which  were  introduced  a  year  ago. 

The  direction  of  rotation  of  the  new  pumps  can  be 
changed  in  the  field,  without  any  additional  parts.  This  is 
made  pctssible  by  a  patented  locking  shaft  sleeve  which 


also  is  used  in  the  Fig.  3405  pump.  The  pump  can  be 
supplied  with  either  conventional  stuffing  boxes,  or  with 
mechanical  seals,  as  desired.  Standard  features  of  the  Fig. 
3.305  pump  include  sealed  bearing  housings,  protecting 
bearings  against  moisture  and  dirt,  cowl-type  glands  suit¬ 
able  for  use  with  quenching  liquids,  stainless  steel  impeller 
keys.  Teflon  water-seal  rings,  corrosion  resistant  gland 
bolts,  renewable  stuffing  box  bushings,  and  die-formed 
packing. 

More  information?  Circle  Item  19  on  postcard,  page  148. 


Packaged  Units  Are  Air-Cooled 

A  line  of  packaged  air  conditioning  units  requiring  no 
water  is  introduced  by  (Carrier  Corp.,  Syracuse,  N.  Y. 

Designed  particularly  for  use  in  stores,  suites  of  offices 
ami  other  large  spaces  where  water  may  be  limited  or 
where  there  may  be  piping 
difficulties,  the  Weathermak- 
er  models  (shown  at  right) 
employing  air-cooled  refrig¬ 
eration  are  manufactured  in 
four  sizes  from  2  to  7'/^  bp. 

Installations  re(|uiring  great¬ 
er  air-cooled  capacity  can  l)e 
easily  handled  by  multiple 
units.  'I'lie  high-capacity  air¬ 
cooled  models  provide  cool¬ 
ing,  dehumidification,  filter¬ 
ing  and  circulation  of  air  from  a  single  compact  cabinet. 
I’hey  may  either  be  installed  directly  in  the  space  to  be 
conditioned,  releasing  air  draftlessly  through  directional 
louvers,  or  distribute  conditioned  air  by  means  of  duct¬ 
work  from  a  con(;ealed  location.  All  essential  refrigeration 

and  air  conditioning  com¬ 
ponents  except  the  air¬ 
cooled  condenser  are 
housed  in  a  single  cabinet. 
The  air-cooled  condenser 
in  its  weatherpro«)f  casing 
may  l>e  placed  at  any  con¬ 
venient  outside  location 
such  as  the  top  of  a  roof 
(as  shown  in  photo  at 
left  I  or  .setback  area,  or 
located  inside,  in  a  storage  or  supply  closet,  or  furred  into 
the  wall  with  ducts  to  provide  a  supply  of  outside  air. 

In  addition  to  supplying  summer  cooling,  the  self- 
contained  unit  can  be  installed  with  a  s|>ecial  coil  for  con¬ 
ditioned  winter  heating.  Any  source  of  steam  or  hot  water 
can  l»e  used.  Ductwork  can  l»e  led  either  from  the  top  of 
the  units,  or  from  the  side  if  headroom  is  limited  in  some 
commercial  applications.  If  floor  space  is  at  a  premium 
they  can  be  suspended  from  the  ceiling  or  installed  on  top 
of  built-in  shelving  or  cabinets.  Heart  of  the  system  is  the 
dire<-t-drive,  hermetically  sealed  refrigerating  compressor. 
Protecting  the  refrigerating  and  conditioning  equipment 
is  a  rugged  cabinet  built  of  cold  rolled  steel,  which  is 
honderized  and  coated  with  a  rust-resistant  primer  and 
finished  with  baked  enamel.  1'he  heavy  gage  cabinet 
will  withstand  heavy  usage. 

Mora  information?  Circle  Item  20  on  postcard,  page  148. 
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Console  Heaters  Restyled 

A  completely  new  styling  and  a  wide  range  of  colors  for 
the  Herman  Nelson  line  of  console  heaters  is  announced 
by  American  Air  Filter  Co.,  Inc.,  Louisville,  Ky.  The  heat¬ 
ers,  which  have  been  designed  to  meet  the  demands  of 
architects,  have  all  the  engineering  advantages  of  the  popu¬ 
lar  deluxe  (cabinet  type) 
beater  plus  completely 
new  styling  elegance. 

Advantages  of  the  new 
heaters  include  a  remov¬ 
able  base  for  wall-hung 
units;  a  new  key-of)erated 
two-speed  key  switch  that 
is  operated  through  the 
grille,  removing  the  need  for  an  access  door;  a  one  piece 
front  panel  for  fully  recessed  wall  or  ceiling  applications; 
and,  easy  access  to  all  parts  by  the  removal  of  only  two 
chr«)me-plated  key-operated  screws  on  the  front  panel. 

Another  outstanding  feature  is  the  wide  choice  of  colors 
available.  Console  heaters  are  offered  with  a  basic  color 
of  grey.  Units  are  also  available  in  seven  different  colors 
and  in  many  two-tone  designs. 

The  heaters  are  outstanding  in  their  variety  of  uses^ — 
floor  mounted,  wall  mounted  and  semi-recessed,  full- 
rec^essc*!,  ceiling  mounted,  ceiling  senii-recessed  and  full- 
recessed,  and  wall  inverted. 

The  heaters  are  applicable  to  all  public,  institutional 
and  c«»inmercial-type  buildings. 

Technical  details  are  contained  in  Bulletin  727. 

More  information?  Circle  Item  21  on  postcard,  page  148. 

Control  for  Weekly  Scheduling 

A  full  week’s  scheduling  of  automatic  on-off  control, 
for  year-round  use,  is  possible  with  the  introduction  of 
the  7-l)ay  Dial  by  Tork  Clock  Co.,  Inc.,  Mt.  Vernon,  N.  Y. 
This  new  addition  to  the  company’s  line  of  switches  for 
automatic  control  of  electri¬ 
cal  devices  will  permit  the 
programming  of  operations 
without  the  need  for  manual 
control  to  alter  schedules  as 
daily  needs  require. 

The  7-l)ay  Dial  is  sec¬ 
tioned  and  marked  for  each 
day  of  the  week,  with  each 
of  the  sections  slotted  to  ac¬ 
cept  programming  tabs.  Di¬ 
vided  and  marked  into  2 
hour  peritjds,  at  even  hours,  there  are  a  total  of  B4  slots. 
The  Tork  switch  is  installed  into  the  line  controlling  the 
electrical  device,  and  unless  altered,  is  always  in  the  off 
position.  Tabs  are  inserted  into  the  slots  for  the  hours  that 
on  operation  is  required.  As  the  slow-moving  dial  rotates, 
the  tabs  reaching  the  on  contact  close  the  circuit,  turning 
on  the  lights  or  heating  system  being  controlled.  When  the 
last  tab  passes  the  switch,  pressure  is  removed  from  the 
contact  and  the  device  returns  to  the  normal  off  position. 

The  device  could  be  used  to  program  heating,  ventilat¬ 
ing,  or  air  conditioning  of  office  and  factory  buildings. 
For  example,  heating  may  be  scheduled  so  that  if  a 


building  is  open  weekdays  until  lO.(M)  p.  m.  and  Satur¬ 
day  until  4;()()  p.  m.,  and  closed  Sunday,  tabs  inserted 
to  cover  these  time  periods  will  permit  the  instrument  to 
supply  heat  only  during  the  required  periods. 

More  information?  Circle  Item  22  on  postcard,  page  148. 

Boiler  Has  Low  Waterline 

A  firebox  construction,  low  waterline  boiler,  the  LWL 
Series,  is  being  made  by  Portmar  Boiler  Co.,  Inc.,  Brook¬ 
lyn,  N.  Y.  Designed  for  steam  and  hot  water  systems  for 
larger  buildings,  this  boiler  is  available  in  16  sizes,  oil  or 
gas  bred,  for  small  and 
large  apartment  houses, 
commercial  and  public 
buildings,  industrial  plants 
and  institutions,  schools, 
hospitals,  or  housing  proj¬ 
ects. 

Capacities  range  from  .3,- 
650  to  42,500  sq  ft  steam 
and  5,8*10  to  68,000  sq  ft 
water.  Btu  output  ranges 
from  876,IK)0  to  10,2(K),(KK)  per  hour.  Built  to  ASMK 
boiler  code  standards,  the  boiler  is  claimed  to  have  plenty 
of  built-in  reserve  to  meet  emergencies,  shell  is  con¬ 
structed  of  heavy  plate  steel,  staggered  boiler  tubes  are 
said  to  be  of  heavy  steel  wall  thicknesses  and  uniform 
strength,  large  furnace  volume  extracts  full  benefits  of 
fuel  through  rapid  and  thorough  heat  absorption,  heavy 
flange  steel  plate  firebox  crownsheet  over  the  hottest  boiler 
tenqierature  (lermits  faster  circulation.  The  fully  insulated 
flue  door  is  multi-purpose,  prevents  warping  .ind  gas  leak¬ 
age,  has  observation  o{jening  fur  fire  inspection,  and  all 
tubes  are  readily  accessible  for  easy,  thorough  cleaning. 
The  low  waterline  makes  a  compact,  space-saving  boiler 
which  overcomes  low  head  room  problems.  Working  pres¬ 
sure  for  steam  is  1.5  lb;  water  is  50  lb.  The  boiler  is  also 
available  for  1(K)  lb  water  working  pressure. 

More  information?  Circle  Item  23  on  postcard,  page  148. 

Load  Traniducort 

Static  or  dynamic  values  of  weight,  force,  compressive 
stre.ss,  <»r  tensile  stress  are  ac¬ 
curately  transmitted  by  the 
.Series  1 10  load  transducers  now 
available  in  ranges  from  500 
to  .50,0(M)  lb  from  Daytronic 
Corp.,  Dayton,  Ohio. 

Based  on  the  differential 
transformer  principle  for  meas¬ 
uring  minute  displacements  of 
an  iron  core  in  an  inductive 
field,  the  transducers  feature 
1  %  linearity,  a  frequency  range 
from  zero  to  IIKK)  c|)s,  and  exceptional  stability  of  cali¬ 
bration  and  zero  point.  Tenqierature  error  and  hysteresis 
are  negligible.  Trari.smitted  values  can  be  measured  with 
an  accuracy  lietter  than  1%  and  indicated,  recorded,  or 
used  for  control  functions  using  associated  equipment 
available  from  the  maniifac  turer. 

More  information?  Circle  Item  24  on  postcard,  page  148. 
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St«€im  Trap  Lin«  Announced 

A  line  of  low,  medium  and  high  pressure  steam  traps 
is  announi^d  by  Strong,  Carlisle  and  Hammond  Co., 
(Jevelarid,  Ohio. 

The  line,  known  as  Hydro-Flex  steam  traps,  is  avail¬ 
able  in  semi-steel,  cast  steel  and 
forged  steel  construction  for 
use  on  any  and  all  pressures  up 
to  25(K)  {>si  and  temperatures  to 
IHK)  deg  F. 

The  manufacturer  states  that 
a  feature  of  the  trap  is  low 
maintenance  cost.  To  accom¬ 
plish  this,  all  of  the  internal 
working  parts  are  of  heavy 
stainless  steel  to  withstand  the 
most  severe  operating  condi¬ 
tions.  The  buf'ket  is  of  stainless 
steel,  deep  drawn  with  no  seams  or  joints.  There  are  no 
removable  pins.  An  additional  feature  of  the  trap  design 
is  the  dual  fulcrum  which  powers  the  valve  lever.  This 
includes  a  primary  high  leverage  fulcrum  for  cracking 
the  valve  from  its  seat  and  a  secondary  low  leverage 
fulcrum  to  open  the  valve  wide  and  give  maximum  un¬ 
restricted  flow.  This  discharge  arrangement  is  claimed 
to  make  possible  high  discharge  flow  rates  when  required, 
yet  permit  efficient  handling  of  very  low  condensate  loads. 
More  information?  Circle  Item  25  on  postcard,  page  148. 


Diaphrogm  Op«roted  Draft  Gage 

Diaphragm  ofierated  Vertisi;ale  gages,  introduced  by 
'I'he  Hays  Corp.,  Michigan  City,  Ind.,  are  claimed  by  the 
manufacturer  to  l>e  a  new  design  in  draft  gages.  The 
units  can  aUo  i>e  employed  for  remote  indication  of 
pressure,  flow,  level,  temperature,  and  O2  in  flue  gases. 
Featurfw  of  the  unit  include  removable  units,  one  man 
zero  che(!k,  and  fluorescent  lighting. 

More  information?  Circle  Item  26  on  postcard,  page  148. 

Matar  Has  Elactrical  Switch 

An  Auto-Switch  meter  featuring  a  built-in,  explosion- 
proof  electrical  switch  which  is  actuated  automatically 
when  any  desired  quantity  of  liquid  has  passed  through 
the  meter,  is  l)eing  manu¬ 
factured  by  Neptune  Me¬ 
ter  Co.,  New  York,  N.  Y. 

The  switch  can  l>e  used  to 
turn  pumps  on  or  off,  ac¬ 
tuate  solenoid  valves,  start 
agitators,  or  control  other 
cycling  (qierations  by  use 
of  suitable  relays.  The 
Auto-Switch  feature  is 
available  either  with  or 
without  the  mechanically  coupled  Auto-Stop  valve,  which 
also  is  actuated  by  the  tripping  mechanism  in  the  register. 

In  a  typical  example  using  the  Auto-Switch  Register 
with  Auto-Stop  valve,  the  operator  turns  a  knob  to  clear 
the  register  back  to  zero.  He  pushes  buttons  to  set  the 
register  for  the  required  numl»er  of  gallons  or  pounds  of 


liquid  ingredient  to  be  delivered  to  a  kettle  or  mixing 
tank.  He  then  opens  the  Auto-Stop  valve  to  start  the  cycle. 
This  also  actuates  the  switch.  The  switch  may  start  an 
agitator  motor,  open  a  remote  valve,  operate  a  signalling 
device,  or  start  the  pump.  When  the  desired  quantity  has 
l)een  delivered,  the  register  trips  the  Auto-Stop  valve  and 
at  the  same  time  actuates  the  electrical  switch.  Operation 
of  the  meter  without  the  coupled  Auto-Stop  valve  is  simi¬ 
lar,  except  that  the  cycle  is  started  by  turning  a  knob  at 
the  back  of  the  register.  The  register  is  set  by  pushing 
buttons.  The  large  numerals  on  the  face  of  the  meter 
keep  pace  with  the  flow,  and  provide  a  visual  check  when 
the  delivery  is  finished.  How  can  l>e  stopped  at  any  time 
by  pressing  the  emergency  stop  button.  A  smaller  set  of 
numeral  wheels  register  cumulative  totals,  useful  for  in¬ 
ventory  and  cost  accounting. 

The  electric  switch  is  available  on  the  company’s  Type 
S  meters  in  sizes  from  1  to  4  inches  for  rates  of  flow  up 
to  .500  gpm.  In  combination  with  the  coupled  Auto-Stop 
valve,  it  is  available  in  sizes  from  1  to  3  inches,  for  rates 
of  flow  up  to  300  gpm.  More  than  150  different  industrial 
liquids  can  be  measured  accurately  with  these  meters.  The 
switch  is  a  Microswitch,  rated  at  15  amps,  12.5.  2.50  or 
460  V,  a.c.,  single  pole,  single  throw,  normally  open 
or  normally  closed. 

More  information?  Circle  Item  27  on  postcard,  page  148. 


Ukratonics  Clean,  Inspect 

The  application  of  ultrasonic  vibration  to  its  visible 
[lenetrant  insjiection  meth¬ 
od  with  improvement  in 
speetl  and  effectiveness  is 
claimed  by  The  Met-L- 
(]hek  ('0..  Los  Angeles, 

Lalif. 

The  ultrasonic  equip¬ 
ment  is  compact,  moder¬ 
ate  in  price,  and  simple 
in  o)M‘ration.  It  can  also 
l>e  used  for  general  surface  cleaning  when  soil  removal  is 
desired  for  plating,  painting  and  other  processing.  High 
s|)eed  vibration  is  claimed  to  greatly  accelerate  |)enetra- 
tion,  water  washing  to  remove  excess  penetrant  dye,  and 
development  of  flaw  indications. 

More  information?  Circle  Item  28  on  postcard,  page  148. 

Moisture  and  Oil  Separator 

A  heavy-duty,  high-capacity  moisture,  dirt  and  oil 
separator  for  compressed  air  lines  and  equipment  is  an¬ 
nounced  by  Beach  Precision  Parts  Co.,  Boonton,  N.  J. 
Called  the  model  No.  125S,  the  unit  provides  125  cfm 
at  100  lb  pressure  for  Vit'inch  connections. 

F.(|uipped  with  four  Sta-Dri  cellular  filters.  Model  125S 
is  designed  to  handle  2  million  or  more  cubic  feet  of 
conipressed  air  without  change  of  filter  elements.  The 
filters  are  of  a  special  formula  and  designed  for  long, 
constant  use  without  plugging  from  mushing.  The  unit 
is  fabricated  from  .3-inch  wrought  iron  pipe  and  fittings 
and  is  hot  dipped  galvanized  inside  and  out  to  resist 
corrosion. 

More  information?  Circle  Item  29  on  postcard,  page  148. 
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Thermostat  for  Electric  Heating 

The  Comfort-Elase,  a  thermostat  designed  for  electric 
resistance  heating,  is  introduced  by  Sunwarm,  Inc.,  Kings¬ 
port,  Tenn. 

Utilizing  a  hydraulic  action 
element,  the  thermostat  fea¬ 
tures  a  cup  and  diaphragm 
directly  exposed  to  the  air  and 
to  the  radiant  effects  of  panel 
heat.  Highly  sensitive  in  na¬ 
ture,  it  maintains  a  desired 
balance  between  air  temj)era- 
ture  and  surface  tem})erature, 
allowing  one  to  drop  as  the 
other  increases,  thus  maintain¬ 
ing  uniform  comfort  rather 
than  a  uniform  air  temperature.  The  thermostat  is  not 
affected  by  altitude,  humidity  or  other  local  conditions. 
The  design  of  the  switch,  together  with  the  sensitivity  of 
the  element,  combine  to  give  an  operating  air  tem|)erature 
differential  of  not  more  than  '/a  deg  F.  This  inherent  low 
differential  has  the  effect  of  modulating  the  panel  tem- 
})erature,  the  average  difference  between  the  off  and  on 
cycle  l>eing  about  5  deg  f’.  Operating  with  equal  effective¬ 
ness  in  either  mild  or  severe  weather,  the  thermostat 
automatically  cycles  the  heating  panel  to  maintain  the 
desired  comfort  with  maximum  economy.  The  complete 
unit  is  regulation  size,  fitting  into  the  standard  wall  outlet 
box,  with  a  modern  exterior  design  blending  with  any 
wall  and  room  decor. 

More  information?  Circle  Item  30  on  postcard,  page  148. 

Process  for  Odor  Prevention 

Development  of  an  efficient,  low-cost  process  for  re¬ 
moving  industrial  odors  and  fumes  and  recovering  vapors 
from  plant  exhausts  is  announced  by  Chemurgic  Process 
Corp.,  New  York,  N.  Y. 

The  process,  called  Siftaire,  makes  use  of  the  lung- 
protecting  principles  of  the  gas  mask.  According  to  the 
company,  it  represents  a  practical  industrial  application 
of  activated  carbon  for  cleaning  hot,  wet  exhausts  and 
recovering  vapors,  while  permitting  regeneration  of  the 
(carbon.  The  process  is  applicable  to  the  following  indus¬ 
tries  in  recovery  operations  or  in  odor  or  fume  preven¬ 
tion;  antibiotics,  chemicals,  cork,  edible  oils,  fish,  fer¬ 
tilizer,  insulation,  sewage,  meat  packing,  pharmaceuticals, 
rendering  plants,  paints  and  varnish,  pulp  and  paper, 
plastics,  rubber,  petroleum,  glue,  soap  and  detergents. 

In  the  process,  tiny  granules  of  activated  carbon  are 
packed  between  screens  in  thin  panels.  The  frame  of 
each  panel  is  hollow  aluminum  or  stainless  steel  tubing. 
When  regeneration  is  required,  which  is  determined  auto¬ 
matically,  shutters  close,  sealing  in  the  carbon.  The  hol¬ 
low  frame  tubing  is  perforated,  and  steam  at  a  tempera¬ 
ture  of  3(X)  degrees  is  forced  through  the  carbon,  driving 
off  the  adsorl)ed  ga8<‘s.  If  recovery  of  the  vapor  is  desired, 
it  can  be  condensed  or  collected  by  other  means  for  re¬ 
use.  If  the  vapor  is  to  be  destroyed,  it  is  pi|ied  from  the 
closed-in  panel  to  a  furnace  where  complete  combustion 
converts  the  odorous  substance  into  odorless  and  color¬ 
less  carbon  dioxide  and  water.  In  many  instances  steam 


from  the  plant's  existing  equipment  can  be  used  for  the 
regeneration  process,  and  the  material  to  be  destroyed 
can  be  piped  to  the  plant’s  furnace.  A  feature  of  the  thin 
panels  is  that  no  extra  pressure  is  needed  to  force  the 
exhaust  through  the  carbon.  A  standard  mechanical  ven¬ 
tilation  system  is  adequate. 

More  information?  Circle  Item  3 1  on  postcard,  page  148. 

Quiet-Operating  Solenoid  Valve 

A  solenoid-type  gas  valve  that  is  claimed  to  be  excep- 
ti«>nally  quiet  in  operation  is  placed  on  the  market  by 
White-Rodgers  F.lectric  Co.,  St.  Louis,  Mo.  The  unit  is 
substantially  a  conventional  solenoid  valve,  but  with  the 
power  element  resiliently  mounted  to  a  Buna  N  synthetic 
rubiter  base  enclosed  in  a  sound-deadening  chamber, 
and  featuring  a  soft  seat  with  com|>ression  spring  closure. 

The  soft  seat  is  also 
of  synthetic  rubber, 
bonded  to  an  aluminum 
insert  which  is  wrewe<l 
into  the  valve  body  and 
may  l)e  replaced  in  the 
field.  A  spongy  piece  of 
the  same  material  is 
used  in  the  assimibly 
that  attaidies  the  alu¬ 
minum  closing  disk  to 
the  plunger,  thus  cush¬ 
ioning  the  impact  of  the 
valve  opening  and  closing,  dhe  manufacturer  claims  that 
thus  design  eliminates  ail  transmission  and  radiation  of 
sound  to  pijie,  mounting  structure,  or  outer  valve  rasing, 
as  there  is  no  direct  contact  lietween  any  metal  parts 
that  might  transmit  ofierating  sounds. 

The  valve  operates  from  a  current  of  0.4  amp,  and  is 
available  in  V>^  and  1-inch  sizes,  with  capacities  of 
.140,  4.')0,  and  775  cfh  (0.6  Bjiecific  gravity  gas  at  1-inch 
pressure  drop),  and  a  pressure  rating  of  Vi  lb  |)er  sq  in. 
The  valve  may  lie  used  with  all  type  gases,  including  L-P 
and  those  with  high  sulphur  content.  An  optional  feature 
is  a  knob  type  manual  operator,  located  on  the  side  of 
the  valve,  for  use  in  the  event  of  jrower  failure. 

The  manufacturer  states  that  its  small  overall  dimen¬ 
sions,  high  capacities,  and  quiet  operation  make  the  valve 
ideal  for  controlling  the  gas  (low  on  all  gas-fired  appli¬ 
cations,  particularly  wall  and  floor  furnaces,  unit  heaters, 
room  circulators  and  conversion  burners,  where  silent 
operation  is  highly  desirable. 

More  information?  Circle  Item  32  on  pottcerd,  page  148. 

UKrasonsitive  Thermo-rogulotor 

A  new  type  mercurial  thermo-regulator  for  precise 
control  of  temperature  circuits  in  vlicosity  baths  and 
similar  o|)erations  is  announced  by  IVecision  Thermom¬ 
eter  &  Instrument  Co.,  Philadelphia,  Pa.  Called  the 
Magna-Set,  this  instrument  is  claimed  to  have  an  atrcuracy 
and  sensitivity  hitherto  unavailable  even  in  fixed-contact 
thermostats.  Under  favorable  conditions,  constant  tem¬ 
perature  baths  are  said  to  l>e  controlled  within  0.(K)2 
deg  C  by  the  device. 

More  information?  Circle  Item  33  on  postcard,  page  148. 
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Got-Fir«d  Lowboy  Modo  in  8  Sizes 

A  new,  ga»-fired,  low-boy  »lyle  winter  air  conditioning 
unit  designed  for  baMement  inatallation  and  available  in 
eight  aizen,  ranging  from  75,fKK)  to  3()0,(MX)  Btu  per  hour 
input,  i»  announced  by  the  Sunbeam  Air  Conditioner  Div., 
American  Radiator  &  Stand¬ 
ard  Sanitary  Corp.,  Klyria, 

Ohio. 

This  all-Hteel  unit,  desig¬ 
nated  as  Model  GLA  (gas 
low-boy  assembled ) ,  is  com¬ 
pletely  assembled  and  wired 
at  the  factory,  and  installa¬ 
tion  tested  there  by  actual 
gat  firing  and  operation  of 
thie  blower  and  controls. 

Compact  design  permits  shipment  of  the  five  smaller 
sizes,  75,(KM)  through  175,0()()  Btu  input,  in  a  single  carton 
that  readily  passes  through  a  standard  width  doorway. 
'I'he  three  larger  sizes  are  factory  assembled  and  wired  hut 
shipped  with  the  blower  section  in  a  separate  carton  for 
easier  handling  at  site  of  installation. 

Engineered  with  jet  action  heating  element  and  im¬ 
proved  ribbon  ty[ie  burners,  this  model  burns  all  gases, 
natural,  mixed,  L.P.  or  L.P.-air.  Blower  is  cushion 
mounted  for  <]uiet  operation.  Jacket  is  heavy-gage  steel 
finished  in  Forge  Red. 

Mora  information?  Circle  Item  34  on  postcard,  page  148. 


Fir«-Proof  Thermal  Insulation 

To  meet  unusually  rigid  fire  regulations,  combination 
asbestos  and  aluminum  insulation  blankets  are  now  being 
manufactured  by  Infra  Insulation,  Inc.,  New  York,  N.  Y., 
for  16  and  24  inch  joist  centers.  The  resistance  of  asbestos 
to  fire  and  chemical  action  is  combined  with  the  resistance 
of  multiple  accordion  aluminum  to  heat  and  vapor  flow 
with  this  latest  addition  to  the  company’s  line  of  insula¬ 
tions. 

The  new  product,  known  as  Types  GAP  and  4AP,  is 
made  with  inorganic,  inert  asbestos  instead  of  standard 
fire,  mold  and  insect-resistant  filler,  and  is  believed  to  be 
the  first  insulation  of  its  kind.  Non-metallic  partitions 
play  the  important  role  in  all  multiple  accordion  alumi¬ 
num,  of  creating  additional  reflective  air  spaces  and  so 
enhancing  insulation  value.  They  keep  the  metals  jierma- 
nently  separated,  thereby  preventing  metal  from  touching 
metal,  which  retards  heat  flow  through. them  by  conduc- 
ti«)n.  Without  adding  excessive  weight  or  bulk,  the  Type 
GAP  consists  of  three  tough,  commercially  pure  aluminum 
sheets,  six  reflective  surfaces,  two  alternate,  asbestos  sepa¬ 
rators  and  six  reflective  spaces.  Type  4AP  is  essentially 
the  same,  but  has  two  sheets  of  aluminum  separated  by 
one  sheet  of  asbestos  with  four  reflective  surfaces  and  four 
reflective  spaces. 

'I'he  asbestos  itself  will  withstand  temperatures  of  800 
deg  liefore  disintegrating.  It  is  shielded  on  both  sides  by 
aluminum  sheets  which  have  a  melting  point  of  1220  deg. 
This  is  an  aid  in  reducing  the  hazards  of  secondary  ig¬ 
nition  in  other  parts  of  a  structure  which  might  otherwise 
get  overheated  and  burst  into  flame. 

Of  prime  importance  is  the  insulation’s  resistance  to 


vapor  flow.  'The  aluminum  sheets  being  metal,  constitute 
the  liest  commercial  vapor  barrier  available,  being  prac¬ 
tically  impervious  to  vapor  flow.  This  insulation,  too,  comes 
in  long,  continuous  blankets  from  125  ft.  to  .375  ft.  long. 
Infiltration  under  the  flat,  stapled  flanges  is  slight. 

Like  all  of  the  company’s  multiple  accordion  line,  the 
new  asbestos  aluminum  insulation  is  installed  in  one  simple 
operation.  It  comes  compressed  flat  for  compact  shipment. 
F.asily  and  quickly,  it  expands  on-the-job  and  staples  into 
|)lace  for  {rermanent  attachment.  It  is  prefabricated  so  as 
to  open  out  automatically  into  multpile  layers  of  air  spaces, 
aluminum  and  fiber.  Each  of  the  component  sheets  reaches 
ijetween  the  joists  and  extends  down  throughout  the 
flanges  where  they  are  secured  into  the  joists. 

More  information?  Circle  Item  35  on  postcard,  page  148. 

Pop-Off  Relief  Valve 

A  Pop-Off  relief  valve  of  sinqile  construction  is  being 
made  by  James-Pond-Clark,  Pasadena,  Calif.  It  seals  tight 
with  no  leakage  below  release 
pressure  and  reseats  dead  tight 
within  10%  of  this  value.  Seal¬ 
ing  is  provided  by  a  resilient 
member  fitted  into  the  poppet 
head  which  seats  into  a  spheri¬ 
cal  section  in  the  valve  body. 

W  hen  in  the  closed  position, 
the  metal-to-metal  .seating  lim¬ 
its  the  compressive  load  on 
the  resilient  seal  and  contains 
it  to  withstand  the  pressure 
load.  The  spherical  valve  seat  eliminates  the  need  for 
close  stem  alignment  and  troublesome  close  sliding  fits 
in  the  sealing  area. 

Adjustment  is  internal,  protected  and  cannot  be  tam¬ 
pered  with.  It  is  recommended  for  applications  where 
pressures  are  from  1  to  125  psi  and  maximum  flow  and 
minimum  pressure  drop  are  required. 

More  information?  Circle  Item  36  on  postcard,  page  148. 

195  S  Oil  Heater  Is  Introduced 

Elettrical  safety  controls  and  a  streamlined  venting 
stack  are  features  of  the  1955  model  VO  1G8,(KX)  Btu 
per  hr  heat  machine  introduced  by  Fageol  Heat  Machine 
Div.,  R.  D.  Fageol  Co.,  Kent,  Ohio. 

The  controls  are  grouped  at  the  front 
of  the  machine.  They  consist  of  a  stack 
switch,  fan  limit  switch  and  master  switch. 

'The  stack  switch  is  a  safety  device  which 
shuts  off  the  oil  burner  if  oil  does  not 
ignite  within  90  seconds  after  it  is  first 
sprayed  on  the  burner.  The  switch  must 
be  reset  manually  l>efore  the  burner  can 
be  restarted.  The  fan  limit  switch  controls 
the  blower  atop  the  machine  and  also 
serves  as  a  safety  switch.  It  automatically 
holds  temperatures  between  pre-fixed 
limits  and  prevents  overheating.  'The  master  switch  cuts 
off  all  controls  and  motors  and  operates  manually. 

More  information?  Circle  Item  37  on  postcard,  page  148. 
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Plastic  Filter  Attracts  Dust 

Woven  plastic  filters  reported  by  the  manufacturer  for 
the  life  of  the  equipment  are  placed  on  the  market  by 
Stoddard  Industries,  Inc.,  Chicago,  HI.  The  woven  plastic 
can  be  cleaned  quickly, 
average  time  is  claimed  to 
be  only  2*1»  minutes,  and 
put  back  into  service.  Or¬ 
dinary  dust  and  dirt  are 
flushed  out  with  tap  wa¬ 
ter;  oil  and  grease  depos¬ 
its  can  be  remo\ed  eas  ily 
by  scrubbing  with  a 
sponge  or  brush,  and  a 
detergent. 

Manufacturers  of  air 
conditioners  that  include  the  Dust-magnet  filter  furnish 
pocket-size  swatches  of  the  plastic  filter  material.  Sales¬ 
men  use  them  to  show  how  they  pick  up  dust  like  a  mag¬ 
net  picks  up  metal.  The  1955  line  includes  five  models 
with  dust  pick-up  capacities  ranging  from  the  equivalent 
of  a  half-inch  conventional  filter  to  better  than  one  inch. 
The  woven  plastic  is  mounted  in  an  economical,  half¬ 
inch  frame  of  rustproofed  steel.  The  Dust-magnet  will 
be  a  component  in  several  types  of  refrigeration  eejuip- 
ment,  it  ia  reported,  in  addition  to  widespread  use  in  the 
air  conditioning  field  in  1955. 

More  information?  Circle  Item  38  on  postcard,  page  148. 

Sectional  Assembly  of  Duct  Heaters 

Sectional  assembly  to  simplify  installation,  a  new  con¬ 
cept  in  duct  heating  equipment,  is  the  feature  of  a  new 
series  of  large  capacity  duct  furnaces  developed  by  Reznor 
Mfg.  Co.,  Mercer  Pa.  With  these  new  units  it  is  possible 
to  install  custom  engineered  heating  systems  with  total 
capacities  of  2,000,000  Btu  per  hour  and  above  from  sec¬ 
tions  weighing  no  more  than  315  pounds. 

The  series  contains  an 
almost  unlimited  number 
of  sizes  ranging  upward  in 
steps  of  50,000  Btu  input 
from  150,000  to  several 
million  Btu.  A  second 
completely  new  duct  fur¬ 
nace  series  includes  four 
small  capacity  units  rang¬ 
ing  from  50,(KK)  to  125,- 
000  Btu.  Both  new  designs 
offer  complete  flexibility 
for  use  in  custom  engineered  heating  systems. 

The  new  units  are  compact,  highly  effiicient  heat  ex¬ 
changers,  each  with  a  full  complement  of  combustion 
controls.  All  other  components,  for  air  moving,  cooling, 
cleaning,  and  humidification  and  for  temperature  control, 
are  selected  by  the  heating  engineer  to  meet  the  exact 
requirements  of  each  installation,  thus  providing  a  system 
of  maximum  efficiency  at  the  lowest  possible  cost.  The 
duct  furnaces  can  also  be  installed  as  booster  units  in  long 
duct  runs  to  supplement  other  warm  air  heating  equipment. 

Designed  for  installation  as  an  integral  part  of  the  duct 
system  itself,  all  units  are  equipped  for  either  suspended 


or  base  mounting.  Bet'ause  air  flow  through  the  heater 
may  be  in  either  direction,  the  units  can  always  l>e  mounted 
in  the  duct  so  as  to  provide  easy  access  to  controls  and 
burners.  All  have  built-in  draft  diverters.  Corrosion- 
resistant  aluminized  steel  heat  exchangers  and  cast  iron 
universal-type  burners  are  standard  on  all  models.  Mount¬ 
ing  of  the  burners  so  that  combustion  occurs  directly  into 
the  heat  exchanger  tut>e8  means  maximum  efliciency  and 
minimum  over-all  size. 

Heater  capacities  in  the  large  (DS)  series  are  arrived 
at  by  combinations  of  the  four  basic  sections  which  are 
150,  200,  250  and  300  thousand  Btu  |)er  hour.  To  simplify 
installation  and  provide  for  optional  seasonal  use  of  part 
of  the  installed  capacity,  all  DS  models  larger  than  3(M),000 
Btu  are  shipped  in  sections.  Because  sections  may  be  in¬ 
stalled  side-by-side  in  a  single  bank  or  back-to-back  in  a 
double  bank,  over-all  dimensions  de(>end  on  the  manner 
of  installation.  All  sections  are  37  inches  high  by  24  inches 
deep.  Width  varies  according  to  capacity. 

The  1)  series  duct  furnaces  (illustrated)  are  in  four 
sizes,  50,  75,  1(X)  and  125,000  Btu  per  hour,  and  are 
assembled  with  the  burner  access  and  controls  completely 
enclosed  on  one  side.  All  models  are  22  inches  wide  by 
23  inches  high  with  a  20  inch  s(]uare  duct  flange  at  each 
end. 

More  information?  Circle  I’em  39  on  postcard,  page  148. 

Cold  Drawn  Wrought  Iron  Tube 

Corrosion-resistant  cold  drawn  wrought  iron  tubing, 
manufactured  to  precise  tolerances  for  installation  in  heat 
transfer  apparatus  and  air  conditioning  systems,  is  being 
marketed  by  A.  M.  Byers  Co,,  Pittsburgh,  Pa. 

First  installations  of  cold  drawn  wrought  iron  tubing 
began  in  1946.  An  analysis  of  results  to  date  has  proved 
the  product's  merit  under  actual  ofierating  conditions  in 
a  broad  field  of  applications. 

Sjiecific  services  in  which  the  tubing's  resistance  to 
corrosion  and  fatigue  failure  help  reduce  the  frequency 
of  repair  or  replacement  include:  Ammonia  condensers, 
heat  exchangers,  pre-heaters,  gas  cooling  apparatus,  gaso¬ 
line  condensers,  evaporators,  vaporizers  producing  butane 
and  propane  gas,  cooling  pipe  and  steam  condensers. 

According  to  records  maintained  by  the  makers'  en¬ 
gineering  service  department,  the  cold  drawn  tubing  is 
especially  suitable  for  handling  salt  and  brine  solutions 
in  air  conditioning  systems. 

Wrought  iron  tubing  is  manufactured  to  closer  dimen¬ 
sional  tolerances  than  wrought  iron  pi[>e.  In  actual  physical 
characteristics,  however,  wrought  iron  tubing  and  pipe  are 
similar,  each  providing  identical  protection  against  cor¬ 
rosion  and  fatigue  failure. 

Like  wrought  iron  pipe,  the  cold  drawn  tubing  is  com¬ 
prised  of  high  purity  iron  and  iron  silicate  in  physical 
rather  than  chemical  association.  The  iron  silicate  occurs 
in  thread-like  form  throughout  the  high  purity  iron.  This 
combination  gives  the  metal  a  strong,  hickory-like  struc¬ 
ture  and  the  slag  filters,  numbering  some  250,(X)0  per 
square  cross-section  inch,  disftersc  the  attack  of  corrftsive 
forces  and  prolong  the  life  of  the  tubing. 

The  tubing  is  currently  available  in  %  to  3V2  inch  out¬ 
side  diameters  and  14  to  8  gage  thicknesses. 

Mora  information?  Circle  Item  40  on  postcard,  page  148. 
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Packog«d  Got-Oil  Bum«r 


niutor  with  a  service  guarantee.  The  motor  is  equipped 
with  hall  liearings.  The  unit  includes  an  air-cooled  rotary 
pump  with  automatic  lubrication,  a  vacuum  gage,  and 
an  adjustable  vacuum  shut-off  switch.  The  amount  of 
vacuum  to  be  created  can  be  easily  controlled,  with  a 
(Kjtential  up  to  29V^  inches  at  sea-level  pressure.  The 
pump’s  50-gallon  welded  surge  tank  has  a  bottom  drain. 
Other  features  for  convenience  and  safety  include  thermal 
overload  protection  for  the  motor  an<l  an  exhaust  filter 
that  eliminates  the  necessity  for  either  an  indoor  or  out¬ 
door  vent. 

More  information?  Circle  Item  4?  on  postcard,  page  148. 


A  self-contained,  fan-type  combination  gas-oil  burner 
for  firing  rates  up  to  3,000,000  Btu  per  hr  is  being  pro¬ 
duced  by  Fxlipse  Fuel  Engineering  Co.,  Rockford,  III. 
Completely  packaged,  the  unit  includes  blower,  burner, 
oil  pump  with  motor,  built-in  tuyere,  air/gas  mixer, 
safety  equipment,  transformers,  valves,  regulators,  filter, 
piping,  and  wiring. 

The  rotary  flame  SP-  > 

890  can  Im*  used  with  gas 
and  light  oil,  oil  or  gas 
for  automatic  off-on  hr- 
ing  of  steam  boilers,  water 
heaters,  air  heaters,  heat- 

ing  plants,  industrial  <h|rf 

ovens,  bake  ovens,  and 
similar  applications.  A 

snap-switch  control  located  on  side  panel  of  the  burner 
changes  fuel  automatically.  The  switch  sets  all  necessary 
controls  in  operation  for  particular  fuel  desired.  No 
mechanical  or  electrical  changes  are  necessary.  Unusually 
clean  Bring  is  claimed  by  the  manufacturer  to  result  from 
o|H*ration  of  an  outside-mounted  air  switch,  which  is  in¬ 
terconnected  with  fuel  controls.  This  switch  delays  open¬ 
ing  of  the  main  fuel  valve  until  air  pressure  is  at  full  on 
to  deliver  the  correct  amount  of  air  for  complete  com¬ 
bustion.  The  switch  also  provides  a  safety  feature  in  that 
if  the  air  supply  fails,  all  fuel  to  the  burner  is  instantly 
cut  off. 

Mor*  information?  Circia  Itam  41  on  postcard,  page  148. 


Residential  Heating-Cooling  Unit 

Production  of  a  packaged  controlled  water  circulation 
unit  to  provide  winter  heating  and  summer  cooling  is 
announced  by  Combustion  Engineering,  Inc.,  Chattanooga, 
Tenn.  The  unit  is  designed  to  satisfy  present  and  future 
requirements  for  heating  and  cooling  in  residential  and 
small  commercial  structures  with  low  installation  costs 
and  with  economical  and  outstand¬ 
ing  operating  characteristics.  OB  ^ 

Water  is  used  as  the  controlling  f‘"“ *"*’*11  I 

medium  for  heating  or  cooling  hi-  |BSBBpcs|  ■ 

tered  air  at  the  desired  location  by  BjJS  ^‘1 

the  use  of  new  ty|)e  room  convectors.  j  f 

The  source  of  and  removal  of  heat 
to  the  water  is  accomplished  through  J 

gas-Bred  boiler  and  a  water  chiller 


New  Silver  Braxing  Alloy 

A  silver  brazing  alloy  developed  to  overcome  crevice 
corrosion  problems  in  brazing  the  400  series  straight 
chromium  stainless  steels  is  introduced  by  Handy  &  Har¬ 
man,  New  York,  N.  Y.  This  type  of  corrosion  problem 
occurs  most  frequently  where  the  brazed  assembly  is 
subjected  to  water,  steam,  or  humid  atmospheres. 

Known  as  RSNI,  the  new  alloy  contains  03.0%  silver, 
28.5%  copper,  6.0%  tin,  and  2.5%  nickel.  It  melts  at 
1.325  F'  and  Hows  at  1475  F\  This  alloy  does  not  flatten 
out  at  brazing  temperature  to  form  thin  Bllet  edges  as 
do  most  silver  brazing  alloys.  It  is  this  characteristic 
which  aids  in  preventing  crevice  corrosion.  However, 
because  of  this  sluggishness,  particular  care  is  required 
to  flow  KSNl  into  the  joint.  It  is  available  in  wire  of 
any  standard  gage. 

More  information?  Circle  Item  44  on  postcard,  page  148. 


News  of  Equipment  and  Materials 


Chiller  Is  Air  Cooled 

An  air-cooled  chiller  for  use  in  conjunction  with  its 
remote  air  conditioner  is  announced  by  Brown  Products 
Co.,  Forest  Hills,  N.  Y.  The  manufacturer  claims 
that  the  chiller,  being  air¬ 
cooled,  saves  much 
money  since  it  does  away 
with  the  need  for  water 
cooling  towers  and  acces¬ 
sories,  and  is  particularly 
useful  in  areas  of  limited 
water  supply  inasmuch  as 
it  does  not  require  water 
to  cool  the  condensers. 

The  chiller  is  supplied  comjdetely  factory  assembled 
and  charged  with  refrigerant.  The  company  states  that 
the  unit  is  as  easy  to  install  as  an  average  package  boiler. 
Features  of  the  unit  include  automatic  step  operation 
which  provides,  for  example,  in  a  3  hp  unit,  not  just  one 
3  hp  compressor,  but  instead  three  1  hp  compressors. 
In  this  way,  where  maximum  cooling  is  not  needed,  only 
one  or  two  compressors  operate.  The  manufacturer  claims 
that  this  feature  is  a  real  money  saver  as  well  as  protec¬ 
tion  against  the  chiller  ever  going  completely  out  of  order. 
More  informafion?  Circle  Item  45  on  postcard,  page  148. 


Hydraulic  Hose  and  Couplings 

The  introduction  of  a  line  of  hydraulic  hose  and  coup¬ 
lings  is  announced  by  joy  Mfg.  Co.,  Pittsburgh,  Pa. 
'I'radenamed  Surgepruf,  the  equipment  is  for  medium- 
high  and  high  pressure  service. 

The  couplings,  manufactured  to  J.I.C.  standards,  fea¬ 
ture  a  double-wedge  grip  which  the  manufacturer  claims 
makes  possible  assembly  on  rubber  covered  hose  without 
skiving.  Through  use  of  a  slotted  hushing,  it  is  possible 
to  retighten  the  coupling  on  the  hose  without  disassembly 
when  and  if  it  comes  loose  through  vibration  or  flexing. 
No  spe<  ial  tools  or  mandrels  are  required  for  assembling 
these  couplings  on  the  hose. 

More  information?  Circle  Item  46  on  postcard,  page  148. 


New  Baseboard  Radiation  Line 

A  line  of  baseboard  radiation,  called  BE-12,  is  placed 
4»n  the  market  by  C.  A.  Dunham  Co.,  Chicago,  III.  This 
baseboard,  claims  the  manufacturer,  with  its  increased 
capacity,  is  applicable  to  new  or  remodeled  industrial 
or  institutional  buildings  such  as  schools,  hospitals,  and 
factories.  The  company 
states  that  its  capacity 
is  approximately 
greater  than  any  pre¬ 
vious  residential  type 
baseboard  of  its  manu¬ 
facture. 

The  baseboard, 
which  can  l>e  painted 
to  match  any  <iecor,  can  l)e  installed  partially  recessed 
or  Hush  with  the  wall.  An  angular  louver  grille  punched 
in  the  front  of  the  enclosure,  directs  warm  air  out  into 
the  room  to  minimize  wall  smudging.  The  heating  ele¬ 


ment  has  self-spacing  fins  which  may  be  3V4  *  3^4  inches 
or  4V4  x  4*4  inches  steel  on  lV4-inch  steel  tube,  or 
3V4  X  3*/4  inches  or  4*/4  x  4V4  inches  aluminum  on 
1  */4-inch  copper  tube.  The  company  states  that  a  new 
type  element  hanger  bracket  was  developed  for  this  line 
of  radiation.  The  units  are  available  in  a  full  range 
of  sizes  with  a  complete  line  of  accessories,  which  include 
a  lever  type  damper.  The  lever-operated  damper  is  new 
to  this  company’s  line  of  baseboard  and  is  used  to  control 
heat  output  where  regulation  is  desired.  Other  accessories 
are  used  to  complete  the  installation  and  help  conceal 
all  piping  and  connections. 

More  information?  Circle  Item  47  on  postcard,  page  148. 

Announces  Electric  Boiler 

Manufacture  of  an  electrically-fired  automatic  boiler, 
the  Autolec,  develof)ed  in  England  to  supply  hot  water  or 
steam  for  many  uses,  will  be  started  soon  by  Orr  &  Sem- 
bower,  Inc.,  Reading,  Pa. 

The  boiler  will  be  manufactured  using  American  pro¬ 
duced  materials  by  Orr  &  Sembower  in  the  firm’s  Morgan¬ 
town  Road  plant.  The  Autolec  tra<le  name  will  be  retained 
for  marketing  purposes. 

While  noting  that  the  demand  for  electric  boilers  has 
l>een  small  in  this  country  because  of  the  relatively  low 
costs  of  gas  ttnd  oil,  the  company  points  out  that  an  elec¬ 
tric  boiler  has  several  specialized  applications  and  ad¬ 
vantages.  Electric  boilers  would  l)e  completely  clean  and 
noiseless,  would  require  no  exhaust  vents,  and  would 
permit  installation  at  almost  any  location  in  a  building. 
More  information?  Circle  Item  48  on  postcard,  page  148. 

Cooling  Tower  Line  for  1955 

Two  10  and  LS-ton  models  are  featured  by  Acme  In¬ 
dustries,  Inc.,  Jackson,  Mich.,  in  its  Flow-Cold  line  of 
all-metal  cooling  towers  for  lO.'S.S.  The  units  can  l)e  in¬ 
stalled  indoors  or  outdoors.  The  manufacturer  states  that 
their  heavy  galvanized  finish 
makes  them  rust-proof  and 
corrosion  resistant  and  elimi¬ 
nate  the  need  for  painting  or 
«)ther  surface  maintenance. 

Blower  and  pump  motors  are 
weather  pr»)tected. 

All  three  models  are  com¬ 
pact.  The  l.S-ton  model  (illus¬ 
trated)  measures  slightly  less 
than  6  ft  high  and  .S  ft  long 
by  31  inches  wide,  exclusive  of 
the  opti«>nal  pump.  The  2-ton  model,  designed  specifically 
for  the  residential  market,  is  .32  x  19*/^  x  ITVa  inches  for 
the  corresponding  dimensions.  In  areas  with  relatively 
low  humidity  (7.3  deg  wet  bulb  or  l>elow)  this  tower  will 
handle  a  3-ton  cooling  load.  Throughout  the  line  are  fea¬ 
tured  the  company’s  wetted  metal-deck  principle  of  heat 
transfer  and  space-saving,  all-metal  construction.  The 
/-sha|M*d  baffles  of  the  company’s  Acme  Pak  provide  maxi¬ 
mum  diffusion  of  water  droplets  and  the  greatest  amount 
of  wetted  metal  surface  in  the  smallest  cubic  space.  F'ast 
heat  dissipat*.in  through  evaporation  and  heat  transfer  to 
the  air  stream  result. 

Mora  information?  Circia  Itam  49  on  postcard,  paga  148. 
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N«wi  of  Equipmonf  4nd  Matorials 


R#d«tign«d  Conversion  Burner 

A  redmtigni^d  conversion  burner  for  oil-fired  installa¬ 
tion*  i*  placed  on  the  market  by  American  Kadiator  & 
Standard  Sanitary  Corp.,  Pittsburgh,  Pa,  (ialled  the 
Arcoflame  burner,  the  unit  is  adatpable  to  a  number  of 
heating  jobs. 

Tlie  entire  casting  is 
made  of  steel,  and  has 
a  Forge  Red  jacket  with 
black  trim  to  harmonize 
with  any  oil-fired  boiler 
or  furnace.  This  conver¬ 
sion  burner  includes 
NFMA  motor,  Sund- 
strand  fuel  unit,  Jeffer¬ 
son  transformer,  and 
Torrington  blower  wheel,  and  the  14-gage  steel  housing 
is  claimed  to  surpass  U.L.  requirements.  The  unit  is 
available  with  pedestal,  hanger,  or  flange  mounting,  and 
with  varying  gun  lengths  so  that  it  fits  a  wider  variety 
of  heating  units.  'I'he  oil  flow  is  regulated  to  eliminate 
feed-back  hum  and  provide  quiet  operation.  'Phe  burner 
is  adaptable  to  two  of  the  company’s  oil  boilers,  the 
Arcoliner,  and  the  Oakmont.  It  can  also  be  used  with 
older  hot  water  or  steam  boilers  or  warm  air  furnaces 
to  provide  automatic  heating. 

Mora  information?  Circia  Itam  50  on  postcard,  page  148. 

Bock  Pr«stur«  Valv«s 

A  series  of  Type  FR  back  pressure  relief  valves  in 
sizes  from  to  2  inches  in  iron,  bronze,  stainless  steel 
and  monel  is  announced  by  A.  W.  Cash  Valve  Mfg.  Corp., 
Decatur,  III. 

The  floating  ring  prin¬ 
ciple  is  the  heart  of  these 
valves  which  are  suitable 
for  pressures  up  to  4(K) 
psi.  The  manufacturer 
claims  that  by  removing 
all  of  the  friction  caused 
by  drag  of  a  piston  and 
cylinder,  they  have 
gained  high  sensitivity  and  capacity,  good  closure,  and 
l>etter  valve  jierformunce.  Valves  are  of  the  glol)e  type, 
with  side  inlet  and  bottom  outlet.  They  may  be  installed 
as  angle  valves,  with  one  inlet  plugged,  or  in  straight- 
through  fashion.  Features  of  the  valves  include  direct 
o|>erated,  packlens  construction,  large  capacity,  self- 
aligning  seats  and  renewable  parts.  I'he  valves  are  fully 
adjustable,  by  mean*  of  an  adjusting  screw  under  the 
closing  cap. 

Mor*  information?  Circle  Itam  SI  on  postcard,  page  148. 

Add  BoMboard  Convector  to  Line 

To  round  out  its  line  of  convector-radiators.  Young 
Radiator  Co.,  Racine,  Wis.,  is  introducing  a  baseboard 
convector  called  IVrimaheat.  It  is  designed  for  use  with 
hot  water  heating  systems  in  industrial  buildings,  insti¬ 
tutions,  schools,  hotels,  motels,  apartments,  public  build¬ 
ings,  and  residences. 

Suitable  for  fully-exposed  or  semi-recessed  installation, 
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the  units  are  finished  in  neutral  gray  and  can  be  painted 
to  match  any  decorative  theme.  The  baseboard  heating 
element  is  composed  of  copper  tube  and  aluminum  fins 
bonded  mechanically,  providing  a  continuous  heat  trans¬ 
fer  surface.  The  units  have  a  heavy  gage,  one-piece  steel 
back  and  top,  eliminating  air  leakage  and  wall  streaking. 
By  piercing  the  back,  cabinet  can  be  secured  with  screws 
to  wall  studs.  Core  hangers  are  suspended  from  support 
brackets  in  a  manner  which  allows  element  to  expand 
or  contract  noiselessly.  Front  cover  snaps  tightly  into 
position.  Manually-operated  dampers  adjust  to  any  posi¬ 
tion  from  fully  open  to  fully  closed  for  individual  room 
temperature  control.  SupfM»rt  bracket  for  front  cover  and 
element  hanger  is  designed  to  facilitate  installation  of 
bypass  or  return  tube  entirely  within  the  cabinet.  The 
units  are  packaged  in  six  and  eight  foot  sections. 

More  information?  Circle  Item  52  on  postcard,  page  148. 

High  Sidewall  and  Ceiling  Grille 

The  Series  200  grille,  especially  designed  to  handle  the 
complex  demands  of  distributing  both  cool  and  warm  air 
from  ceilings  and  high  sidewalls,  is  introduced  by  Titus, 
Inc.,  Waterloo,  Iowa.  The  unusual  feature  of  this  grille 
is  its  adjustability.  All  of 
the  louvers  can  be  moved 
to  give  one,  two  or  four- 
way  diffusion. 

Louvers  are  made  of 
solid  section  extruded 
aluminum,  are  wide  and 
are  curved  to  handle  the 
air  with  great  efficiency. 

These  grilles  have  five  important  applications,  for  oxer- 
bead  forced  air  systems,  for  high  sidewall  installations, 
for  replacement  of  old  warm  air  registers  when  cooling 
or  air  conditioning  is  added,  for  replacement  of  old  style 
outlets  in  problem  areas  to  correct  chilling  or  uncomfort¬ 
able  drafts,  and  for  bringing  in  overhead  air  conditioning 
where  steam  or  hot  water  are  presently  being  used. 

The  grille  is  said  to  lie  especially  important  in  the  South 
where  many  overhead  heating  and  cooling  units  are  now 
l>eing  installed. 

More  Information?  Circle  Item  53  on  postcard,  page  148. 

Forced  Air  Furnace 

A  Lo-Boy  forced  air  winter  c«)nditioning  furnace  is 
intr«)duced  by  Quiet  Automatic 
Burner  Corp.,  Newark,  N.  j. 

This  oil  fired  furnace  is  fac¬ 
tory  assembled  with  either 
flush  jacket  or  extended  jacket. 

Called  the  jersey  B.S  model, 
the  unit  has  an  output  of 
85,000  Btu  per  hr.  Two  other 
models  are  available  with  out¬ 
puts  of  112,000  and  134,000 
Btu  per  hr.  Standard  equip¬ 
ment  on  the  units  include  cast 
iron  oil  burners,  Honeywell 
controls  and  precast  combustion  chaml>ers. 

More  information?  Circle  Item  54  on  postcard,  page  148. 

(Concluded  on  ftage  1441 
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Raciiant  Panel  Heating  fits  perfectly  into  the  grow¬ 
ing  trend  to  1-story  school  construction.  It  means 
warm  floors,  no  drafts,  and  a  healthier  atmosphere 
for  scholars.  To  the  architect  radiant  panel  heating 
means  greater  latitude  in  design,  more  usable  space 
for  the  money.  And  for  the  user  it  means  greater 
heating  efficiency,  lower  redecorating  costs  and  less 
cleaning  and  maintenance  than  when  old-fashioned 
heating  methods  are  used.  The  ideal  material  for 

Eanel  heating  is  copper.  For  no  other  metal  or  alloy 
as  all  the  desirable  construction  characteristics  of 
this  "ageless”  metal. 

To  the  contractor,  the  use  of  Revere  Copper 
Water  Tube  means  easy  bending  and  handling  .  .  . 
its  long  60'  lengths  require  fewer  fittings,  the  solder 
fittings  used  eliminate  the  need  for  welain^,  wrench 
work  and  thread  cutting,  while  its  lasting,  non- 
rustinf^  qualities  have  been  proven  through  the 
centuries.  Even  being  buried  in  a  concrete  slab 
doesn’t  bother  enduring  copper.  Copper  is  the  metal 
you  can  trust. 

Keep  out  of  trouble,  protect  your  reputation  for 
quality  work  . .  .use  Revere  Copper  Water  Tube  for 
air  conditioning  lines,  radiant  panel  heating,  hot 
and  cold  water  lines,  underground  service  lines, 
waste  stack  and  vent  lines,  processing  lines.  See  the 
Revere  Distributor  nearest  you  today.  And,  if  you 
have  a  technical  problem,  he  will  put  you  in  touch 
with  Revere’s  Technical  Advisory  Service. 


COPPER  AND  BRASS  INCORPORATED 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  19S5 


TWO  VIEWS  of  tb«  radiant  Panel  heating  layout  before  concrete 
slab  wa<  poured.  Floor  area  over  17,000  »q.  ft.  System  was  Im¬ 
bedded  in  slob  4".  Gravel  till  Is  6"  deep.  CoHs  ore  12"  OC 
System  is  divided  into  4  zones,  with  all  supply  and  return  lines 
also  of  copper.  Note  edge  insulation  at  right  in  large  photo. 
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N«wt  of  Equipmonf  and  Motorials 


(Concluded  from  page  142) 

Dolly  Movof  Hoovy  Equipment 

A  device  known  as  the  Multiton  roller  skid  for  moving 
heavy  equipment  and  machinery  is  placed  on  the  market 
hy  Stokvis'Edera  &  G).,  Inc.,  Port  Washington,  N.  Y. 

The  roller  skids  are  designed  specifically  for  inordinate 
weights.  The  principle  of  the  device  is  an  endless  chain 
coinpi>sed  of  heavy  steel  rollers  joined  hy  link  courses 
around  the  (*nter  piece  of  the  frame.  The  turntable  is 
furnished  with  gripping 
teeth  that  imbed  them¬ 
selves  into  the  wooden 
frame  underneath  the 
load,  as  the  load  is 
placed  onto  two  or  more 
of  the  units.  When  power 
is  applied  to  the  load, 
the  roller  skid  units  move  forward,  laying  the  rollers 
ahead  of  them,  as  on  a  tractor  or  military  tank.  Any  com¬ 
bination  of  turns  can  l>e  easily  made.  It  is  also  possible 
to  turn  a  machine  completely  around  on  its  own  length. 
The  manufacturer  states  that  iMM'ause  of  their  inherent 
design,  the  capacity  of  these  roller  skids  is  very  large. 
The  load  resting  on  the  turntable  is  transmitted  down  the 
side  meml>ers  of  the  frame,  onto  the  cr<»ss  meml)er  span¬ 
ning  the  two  side  meml)ers.  This  cross  meml>er  is  in  direct 
contact  with  the  rollers,  which  are  in  contact  with  the 
fbior  so  that  actual  c«»mpression  of  the  rollers  is  accom¬ 
plished. 

A  feature  of  the  units  is  their  self-laying  track  principle 
where  the  actual  floor  is  the  centerpiece  of  the  frame. 
Inqierfecttions,  such  as  cracks  and  gaps  in  the  floor,  do 
not  impede  the  movement  of  the  dolly.  There  are  always 
sufficient  rollers  in  contact  with  the  smooth  part  of  the 
floor  that  cracks  or  gaps  are  simply  bridged. 

Mora  information?  Circia  Itam  SS  on  postcard,  page  148. 

Instrument  for  Smoko  Control 

An  instrument  to  aid  in  compliance  with  smoke  control 
laws  is  made  available  by  Mine  Safety  Appliancea  Co., 
Pittsburgh,  Pa.  Called  the  MSA  Smokesc-ojK*,  the  in¬ 
strument  can  he  used  to  determine  whether  or  not  fuel 
is  l>eing  projierly  burned  to  gain  full  Ktu  per  hr  advantage, 
since  excessive  smoke  indicates  it  is  not. 

With  the  device,  observers  are  able  to  view  a  standard 
reference  disk,  shaded  to  correspond  with  degrees  of 
smoke  density,  against  the  background  of  a  smoke  plume. 
Light  from  the  area  adjacent  to  the  stack  is  transmitted 
through  one  tube  of  the  instrument  and  through  the  ref¬ 
erence  film  disk  inside  the  tube  to  a  front  surface  mirror. 
Reflected  by  the  mirror,  it  passes  through  a  lens  to  an 
image  mirror  where  it  may  be  directly  compared  with 
the  smoke  as  seen  through  the  other  tube  of  the  instrument. 
The  reference  film  disk  is  placed  at  the  focal  point  of  the 
lens,  and  thus  has  the  effect  of  placing  the  light  rays 
reaching  the  eye  in  a  parallel  position.  Film  area  is 
small  and  acts  as  a  point  source.  The  lens  used  to  project 
a  virtual  image  of  the  reference  film  disk  aUo  serves  to 
intensify  the  light  in  the  reference  standard  optical  path, 
coiiqiensating  for  the  light  loss  at  the  reflecting  surfaces. 


The  manufacturer  states  that  the  design  of  the  instrument 
eliminates  possible  interference  of  ambient  light  because 
the  viewer  user  views  the  smoke  through  apertures  which 
limit  the  field  of  vision  to  the  subject.  And  there  is  no 
necessity  to  shift  the  eye  from  smoke  to  chart  as  in 
conventional  chart  measurement,  since  the  chart,  in  the 
form  of  the  reference  film  disk,  appears  against  the  smoke 
being  viewed. 

More  information?  Circle  Item  56  on  postcard,  page  148. 


Newly  Designed  Cooling  Tower 

A  newly  designed  cooling  tower  being  marketed  by 
Silvercraft,  Inc.,  Louisville,  Ky.,  under  the  name  of  Silver- 
craft  Summer  Shower,  is 
claimed  by  the  manufactur¬ 
er  to  be  a  new  design  in 
forced  draft  water  cooling. 

Of  all-aluminum  and 
stainless  steel  construction, 
the  units  provide  2,  3,  or  4 
ton  capacities  by  inter¬ 
change  of  fan  blades  only. 

This  same  feature  applies 
to  a  larger  unit  providing 
.5  or  7Vi>  ton  capacities.  The 
all-aluminum  wet-deck  car¬ 
tridge  slides  out  smoothly  on  stainless  steel  rails  for  clean- 
itig  or  replacement.  All  surfaces  exposed  to  recirculated 
water  are  protected  by  a  baked-on  No.  4()6  plastic  coating. 
The  aluminum  body  is  finished  in  bright  stucco  and 
baked-on  enamel,  and  stainless  steel  fittings  are  used. 
More  information?  Circle  Item  57  on  postcard,  page  148. 


Molded  PVC  Valves  and  Fittings 

A  line  of  all  molded  PVC  valves  and  fittings,  is  an¬ 
nounced  by  The  Lunkenheimer  Co.,  Cincinnati,  Ohio. 
This  line  has  been  patented  and  registered  under  the 
name  Luncor,  which  refers  to 
its  resistance  to  corrosive 
chemical  action.  The  valve  re¬ 
sists  most  chemicals  used  in 
industry. 

The  manufacturer  claims 
that  the  molding  process 
used,  gives  the  PVC  ma¬ 
terial  exceptional  strength, 
protects  its  natural  corrosion- 
resistance,  and  substantially 
reduces  manufacturing  costs. 

Base  material  used  for  the 
valve  is  polyvinyl  chloride  (PVC),  which  is  now  avail¬ 
able  in  the  form  of  corrosi«m-resistant  piping.  It  U  molded 
in  rigid  form,  suitable  for  pressures  up  to  125  pounds 
and  150  degrees  temperature.  The  valve  is  presently  avail¬ 
able  in  a  Y-type  globe  design.  A  complete  line  of  plastic 
fittings  made  of  the  same  material  includes  caps,  coup¬ 
lings,  plugs,  unions,  reducing  bushings,  flanges,  45- 
degrec  and  90-degree  elbows,  and  tees. 

More  information?  Circle  Item  58  on  postcard,  page  148. 
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PRESSURE  CREOSOTINfi  ADDS  YEARS  OF  LIFE  TO 
HALSTEAD  I  MITCHELL  COOLIHC  TOWERS 


FUNGUS  lOHEO  UNPIOTEOED  DECKING 

UHflovch«d  photographs 

CLEAN  PKESSUIE-CKEOSOTED  DECKING 


Examine  these  unretouched  photographs  carefully.  Constantly  wetted 
wood  decking  in  a  cooling  tower  is  subject  to  immediate  attack  by 
fungus  and  marine  parasites.  It  is  also  subject  to  chemical  deterioration 
from  acids  in  water.  All  wood  used  in  Halstead  &  Mitchell  Cooling 
Towers  is  protected  against  these  twin  enemies. 

WHY  PRESSURE  CREOSOTING  ? 

Creosote  .  .  .  with  162  elements  toxic  to  fungus  growth  and  parasites  .  .  . 
also  makes  wood  more  resistant  to  chemical  attack.  Deep  penetration 
of  the  wood  by  Koppers  Pressure-Creosoting  gives  the  longest  possible 
wetted  decking  life.  Therefore,  all  Halstead  &  Mitchell  Cooling  Tower 
decks  are  Pressure-Creosoted,  and  are  guaranteed  against  rotting  due  to 
fungus  growth  ...  for  20  years! 


ONLY  HALSTEAD  &  MITCHEU  OFFERS  THE 

20  ^ar  Guarantee ! 

ON  THE  WETTED  DECK  SURFACE  against  rotting  by  fungus  attack 


2  thru  100  Tons 

Sheet'Steel  Cabinets, 

5*times  protected 
Stainless  Steel  Fans  and  Shafts 
Weather  Shielding 
Everdur  Bolts  for  ease  of 
disassembly  at  any  time. 


ijjMimc 


Al  Luiai  MrlimliN  I  HuUy  HMmttm  Imritkm 
AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  195S 


OFFICES:  ItsMtntr  Bldg.,  Kthbvrgh  22,  fo. 


Your  Aerofin  man’s  recommendation  means  h 
ciency,  long  service  life,  low  maintenance  costs. 


Aerofin’s  unequalled  laboratory  and  manufacturing 
facilities  —  unequalled  knowledge  of  heat-exchange 
practice  —  are  devoted  exclusively  to  the  design  and 
manufacture  of  highest  quality  extended  heat  surface. 

AsROflN  Corpora  TION 

101  Cr99nway  Avm,,  SyracutM  1,  N.  Y, 


Acrohn  is  sold  only  by  manu¬ 
facturers  of  fan-system  appara¬ 
tus.  List  on  request. 
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PRODUCT  INFQlRMATION  SERVICE 


Um  tlM  poctog«-frt«  pocicord  b^low  lor  furthor  inlownation  on; 

•  Maws  of  Equipmnt  and  Materials 

or  o  copr  Wlowing  l-lliii 


Ordo  tho  Horn  Numbort  in  wMcIi  you  oro  intorosib 
dooHy  your  ncNmo  ond  oddroM  with  titlo. 


«ATAI.a«  —  leiptw  or  rUASrie  in  Whloe  th«  numufMtimr  elstnw  It  can 

OLMWan  Te  Infomathr^  pnocat  Ita  btanflt  «  iMcplUl.  . ..^Nsai  MS 

•xpaadne  Ua«  ef  CaPtugs  (Poljrothjrlon*  n 

oIoouvm).  rurtssUn  CIooutm  Oo.i  IBe«i  NVWSAINbMI  MytLIlM  PVMiUHM  BMI* 

BtiColo,  N.  T.,  hM  mod*  avallaUe  ca  OUMn  A  plotorlal  breoliuro.  No.  loso, 

lUuatratad  flla  EokUr  and  a  ropraaaaUtlTo  oaUtlod  Cuatoniaod  ftubbor  Saglnaarins 

asaortaiant  of  laainlM  to  Omm*  Inoulrlna.  ^  announcod  bp  Plaatle  aad  Bubbor  Prod- 

Daaertblng  fully  aad  gonclatly  tba  oom*  ucti  Co.,  Loa  Anfaloa,  Calif.  Tho  broehura 

Plato  Una  of  Huroadad  aad  non-throadod  daaerlbaa  tha  typaa  ef  matorlals.  mathoda. 

caaa  ««»<«  aluei  for  ■afasi«^irdtna  wodaota  maasuramanta,  and  apaelfleatloaa  uood  In 

In  proeaw.  atorasa  aad  traaalt  tha  feldar  plaatle  aad  rubber  produata.  Its  aaw 

la  tabbed  aad  punetaod  fOr  aaay  tUac  aad  plant  la  Kouaton,  and  hydraoUa  aaallns 

ending  la  olthar  blndar  of  oablaal  In-  proWaaia - - - ......No«  Ml 

cloaad  la  the  feldar  are  eomplata  prloa  -  , 

04^^  fin  m - fMM  -a aW  —  AJUAb 

11010  for  owor  oiooKM  onto  of  mo  oro  lobA  10  ov 

ataadardlaad  doatgaa  need  to  protect  tab-  T^rt  - 

lag,  fttttagi,  valaoa,  kpdrauUa  componanta  mifci.  Ma  iMiwHna  tto  Un*  ^  sa^iaMai 


AOnVAm  OAMOM  VMS  DWOtMWO 

— Propertlaa  and  uaaa  of  activated  oarbon 
la  puriecatlon.  air  reeevary.  aotvant  ro> 
eovary,  chemical  cataljrala,  aad  aaparatlon 
proaaaaiia  la  dlacuaaad  In  non-tochnlcal 
ta  a  baUatln.  Form  XT,  avallaMa 
from  Adaorblte  XMv.  Bamabay-Cbaaay 
Co..  C<dunabaa,  Ohio,  laeludad  are  8lmptt> 
Bed  aohamatle  dravlnga  of  different  typaa 
of  ayatama  oalng  actlvatad  carbon.  Tha 
buUatln  alao  touchaa  brlady  on  actlvatad 
carbon  aystcroa  engineering  aarvlcaa  avail- 
able  from  tha  company.  ........Nam  MS 


VALVId— A  4-paga  folder  daaerlbiag  Ito 
ballowa  aaal  noodle  and  globe  valvoa  la 
available  from  Aaaoctatad  Valve  A  Kngl- 
naarlng  Co.,  Chicago,  lU.  Tha  folder  glvaa 
eomplata  tnfarmatlon  aa  to  aarvloe,  aar* 
vice  range,  alaea  available,  conneetlona. 
materlala,  and  qReclal  featurea  of  tho 
vahroa.  Beetlonal  vlewa  and  tabloa  of 
dlnMnatona  are  Inchidod.  ........Nam  Ifi 


An  S-paga  catalog,  Skytrol  Olam  Blooka 
for  Topllghting  your  BuUdlaga.  la  aa- 
nouncod  by  Plttaburgh  Coming  Corp.. 
Plttaburgh,  Pa.  Tha  catalog  la  praparad 
m  a  roJOroaoo  manual  for  arehltaets, 
onglneera  aad  conatruattoa  people.  In- 
fcuranatloa  on  i^yslcal  perfonaanoe.  taob- 
data  oa  llghi  traamaladoa,  laaolattoa 
values,  laatallatlon  detail  drawtagi,  aad 
complete  apaalBcatlona  ana  fully  covotod 
In  tha  booklet  . Nam  MV 


TlBd— Catalog  X>B-H  la  a  H  page  catalog 
iaauad  by  Watta  Xegulator  Co.,  lAurroace, 
Mam.,  oovorlag  Ita  pretactlon  aad  aeatrol 
moeialtlao  for  plumbing  and  hoottng  to** 
tema,  Inoludlag  raatdantlal,  eonunareial, 
inatltuUooal  aad  ladastrlaL  Brief  do- 
aertptloas,  lUuatrattoao,  and  tabular  data 
complete  tha  buUathi. _ Nam  lU 

otisT  eoNTnah  m  PMAOMAadvriaAL 
MAWm  AffTtNIIMB  Mow  to  control  duat 
la  the  numufaeturo  ef  pharmanaallosl 
productit  la  tha  subject  ef  a  bulletin,  SM-D, 
publisiwd  by  American  Wbealabrator  A 
Iqulpmant  Corp.,  Mishawaka,  Ind.  Throe 
muatra  ted  caaa  hiatorlea  era  cited,  cooor- 
lag  diu4  control  at  tablet  pramm,  pack¬ 
agers,  mixers,  dryers,  aad  materlala  con¬ 
veying  equipment.  All  of  the  caaa  hlatwlm 
are  Illustrated. .............. Nam  MX 


eta,  both  ahaU  and  tube  and  shoU  aad 
cott  typos,  X  to  ISO-ton  heat  exchangers 
aad  liquid  racotvers,  and  a  range  of  Bl- 
Peak  Water  Coolers,  are  the  subject  of  a 
Hmeo  catalog  Mo.  300  now  avallaMa  from 
Aaam  Induatrtos.  Xackaon,  Mich.  Ample 
data  for  mlactlag  the  proper  units  are 
gtvea  along  with  brlaf  dascrlptlona  of  all 
ntajor  construction  foatorm.  Salaetlon  of 
Bl-Poak  rasBoto  atoraga-typa  watar  eool- 
ara  la  slmplUtod  by  a  water  ranga  eurvs 
ooarblnad  with  parformaaca  curvas  for 
both  Intermittent  and  eoattnuoua  opara- 
tlon  of  tho  aavan  medals.  ........Nam  US 

TNIBMOSTATd  BUCRIBBD  IN  BUL- 

UmN— A  buUatln  LL-SOS,  describing 
Stemeo  Type  B  bimetal  thermostats  and 
Tip-Off  Switch  la  announcad  by  Stevans 
Mfg.  Co.,  Inc..  MansBald,  Ohio.  Included 
in  tha  buUatln  ars  photographs  and  line 
'  drawings  of  tha  davlcaa  with  dimenaions 
and  wadfleationa.  ...............Nom  tM 


SVBTIM  Badrocm  hasting  and  air  con¬ 
ditioning  proMoaas  In  hoopitala  arc  grapb- 
tcaUy  pwtrayad  in  a  booklet  prepared 
by  MlnneapoUs-HonoywcU  Raiulator  Co., 
MinneapoUa,  Mlim.  Por  hoapltala  wbara 
uncontrolled  nom  temperatures  moke  pa- 
ttoula  toe  not  or  cold;  doctora  mmeyad: 
nursao  overworked  and  the  heumkaapar 
frustrated,  the  booklet  euggests  conatdara- 
tlon  of  the  company’!  individual  room 
thermostatle  control  syatem.  Tba  syatem 
ia  daaerlbad  and  iUuatratsd,  listing  eraya 


BBBaNUm  ON  MULTI  •  PUBPOOff 
PAVraNRB  — A  mulU-purpoas  fastonar 
with  a  oite-placa  metal  heed  and  pra- 
■smmhlsi  naoprana  washer  la  faaturad  In 
a  broehura  available  from  Townsend  Co., 
New  Brighton.  Pa.  Amply  lUuatrated,  tha 
broehura  (TL  XT)  shows  crom  metlon  of 
the  faatenar  aeeompaniad  by  text  out¬ 
lining  construction  and  operational  char- 
acteriatlca,  sad  appUcatione  of  tha  prod- 
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immmd  br  Am  Omw  Djr—  CorfuMtoB, 
MMr;  Vark.  W.  Y..  mA  mvrtnt  H* 
Sm  •(  9«elBlttM.  imHiiilBt  nc* 

utatora.  Inwry  4ut]r  gHwiBti,  maituin 
•IM  BMBtfrwNi,  •  rail  iar  lalrlf  tmtac 
VMM  rtkMW,  pra  MMirtiiiB 

4wct  aannartawr.  aa4  kita  lar  4ampar 
iMrdwara.  Alaa  tartintai  la  tka  aaawaap'a 
portaMa  ap«c  mMm  auk  ila  Maa  al  matal 
HWi*M  - ... - Maa  tu 


MMMNI  MM«mr  YiMW  .OananU  par. 
paaa  teoa  lar  vantilatlim  aa4  ta4taanal 
appMaattoaa  ora  Mm  aak|a*t  af  Baliatln 
Ml  laaaai  br  tha  Maor  yark  Blawar  Ce.. 
Otfaofa.  m..  aa4  iaaltiMkic  tto  Itaa  a« 
iaaa  wttk  torwaat  awva4  olMala  siM 
panaral  parpaac  powar  Mattfag  fpia. 
Capaeluaa,  tabtoa,  iaaartmva  aatta  aa4 
tUatrotlaw  om  laklMlai.  .^.....JlaM  U« 


Catalai  4aaariMa«  Ua  hal  aratar  airau. 
Urtar  aa4  Mb  oaatral  valvai.  a  wall  a  a 
pala  alaat  of  Mb  IwaMag  a^MatMa.  ara 
aotlaMa  Moa  Tilpla  Hattag  ■paaialty 
C-Ca.,  Para.  Ia4.  Ikra  MM-IIM  iaatikii 
aa4  Uluakrataa  tka  ka  water  otentlator 
wttk  teak  pkatefrapba  aa4  lUw  4rawla«a 
af  tka  oatt.  A  tabla  of  apoatkaattea  aa4 
4tawaatoa  fa  tka  4lMaroa  otea  la  la* 
eiii4a4,  Yka  Maw  aental  valva  ara  4a. 
aarttal  la  fara  IMA»mi.  laludlnt 
pkaaaapa.  Uoa  lawlaa.  aa4  taktea 
a  Hmmatmm  «al  taalgkiB  aa4  taktea  a 
IpfikiS 

li^  iMMsir  apmIaMmi  Amt  um 

wttk  ita  praateaMi  teaMi  kullatla  m  la 
otea  aallakte.  - ^ - Naa  Ul 

MMWMI WMMM— A  foar.pa4a  faUter  oa 
Ite  aaw  ktewar  wkaat  4aal4a4  aaaelany 
tor  tea  air  aonattoatag  aa4  kaattag  la. 
401  try  la  avaltokte  fraoa  tea  Moyna  Pro4. 
note  Co.,  Oartea,  Ctete,  Only  algkt  parte 
ara  aaa4a4  to  aoaatraat  tea  wkaak-tera 

fbla«a  toovara.  two  aaater  4teaa.  teaa  koka 
aoM  two  art  aarawa.  Thia  BaaBtroBtloa  la 
aal4  to  oteaa  a  teegar  aa4  traokte  frai  Uto. 
Yko  wkaal  aonateta  of  aoa  atfM  aalt  aa4 
dot  to  tea  daalia  la  aal4  te  giM  laaraand 
atea  af  lalat,  graater  kteka  akpoawo,  aa4 
flag  ooaatruetloa  af  atriiM  kaatga,  oai 
raaulte  la  folater  apataltea  wMk  Mgkar 


Uluatntea  aad  laacrlkaa  coaoote.  aoa- 
oaolad.  ovarkoad  aa4  dalosa  aalUag  typaa. 
niuatrateg  portloaa  af  tha  bollatla  okow  I 
UMB  of  tka  ualte  la  oteaa  buUdiaga,  hatela 
and  oiotela.  kaapitaia  aad  kooMs  oad  apart, 
mant  buUdiaga.  aad  aroBoatenylng  aapy 
ouUlaaa  varleoa  coostruetian  faataroa.  A 
chart  covara  pariocauuwa.  capoeitlM  aad 
atsM  of  fraetteaal  koraapowar  motora 
uoad  la  aach  of  tea  fovr  typaa.  Naoi  U7 

D 

a— gl40»Wte  AMi  mgYAULATIMM  MP 
•MM  AMM  MtegT^-Aaaaaaarlaa  for  laatal. 
latloa  af  Ite  Ptexaaot  kooa  and  Portovaat 
duct  for  indootrlal  appUaatlom  art  da- 
aeribad  ia  llluatratad  buUtUn  Mo.  41.  Ac* 
caaaorltt  and  InataltetlofW,  pubMtkad  by 
Iha  Pteaauat  Co..  Mow  York.  N.  Y.  Tha 
baUatln  akowa  tea  om  of  aaaow  eoupUaga, 
aoftMnd  eoMa,  aad  daagaa  tor  aaaambilag 
Pteuuat  hoM  la  long  teagtka,  attaekteM 
^  ^  varylag  ataaa,  aoaaatttag  to 

i^i^outtete  of  dlMarant  dkapaa,  and  applying 
*  to  agulpaiani  . . Haoi  ill 


•Ad  WATBk  NkAYkll  MAYA  PMMM 
PMMUC  MAMdlW  Tha  kaoerd  of  Buud 
AaloauUe  Gm  Water  Bteatera  ia  Ptthtic 
HOuaiag  te  a  now  M.paga  bro^ura  yorm 
R3ia,  teauad  by  Kuud  Mfg-  Co.,  PIttehargh. 
Pa.,  aad  which  gives  a  factaal  and  photo* 
graphic  racord  of  doowstte  hot  water 
aarviea  la  IP  public  houteag  protect  ia* 
atailatteaa,  eoaaMoHsooat  Date  ara  tup* 
Pllad  on  W  ladivtdual  kouaing  projacte 
usiag  a  total  af  14A40  Raud.Monal  atrto. 
matte  Modala  tor  individual  family  um, 
and  oa  oavan  otear  bouaiag  protecta  la 
which  ill  of  tea  conBpaay*a  mttlti<«oU 
ualte  wara  tnatalted  Cor  eaatral  water 
haatfag.  It  also  ptuaaate  moathly  raaard* 
lag  of  gallona  of  kot  water  utad.  gM  ooa* 
Bumptioa.  and  tea  coot  of  fuM  on  a  por 
goUon.  and  a  aoonthly  baoia . Naa  Ul 


eANMkWdteP  dATALMN  MM  NATS 

VAkVm—Tha  avattablUtty  of  a  eatahw 
HO,  abowlng  tea  major  atabilaa  tteal  gate 
valva  la  Ita  liaa,  te  oanounoad  by  Tha 
Coopar  Alloy  rouadry  Co.,  Rillalda,  N.  J. 
la  addition  to  ackamatta  drawtnga  of  tka 
various  vahrM  tha  booklat  InaludM  a  aaa* 
Uon  on  doslgn  toetors,  a  dteeuoalon  of  aon- 
atruetton  materials,  standarda,  and  quality 
aantral  maaanrea.  It  also  contains  a  tebla 
of  nwjor  atainlote  alloya,  giving  thsir 
doalgaatloaa  and  appllcstlena.  — No«  Ul 
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.  immil  A  four>p^  kullatla  pub- 
^^^f^^Uohad  by  Matens  Wg.  Ca.,  Raalna.  Wls., 
aavara  auteaslvaly  tea  appiteatloa  and  par- 
toakteiMa  NMuraaterlallaa  of  tka  eempaigr't 
tour  typaa  of  air  aonditiawsrs.  Tha  buliatia 
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•••P  MMANI  •VIM-.A  ratoraaea  boofc- 
lat  proparad  to  aid  la  tha  spaatteattea  and 
iaataUatten  af  raaf  drains  la  laaaad  by 
J.  A.  Cura  MCg-  Ca.,  Srte,  Pa.  Tltlad  Zara 
■aof  Drain  Manual  Ma.  M*!.  it  laeludM 
anglnMring  drawtaga  teowtag  typs  of 
drain  to  uao  aad  haw  to  inataU  drains  la 
standard  typM  of  roof  ooaatruetlon.  Koof 
drain  outlat  aad  Mslag  date  ara  tacludad. 
gavarul  Caotara  pagM  ara  davotad  to 
apoaial  problms,  audk  as  anow  aad  tea 
ruteoval.  eloudbui  it  draiaags,  roof 
aapanalon  sad  contraction  protaetion. 
Drains  and  raeonunandsd  drain  arraaga. 
asonto  tor  opsa  daafc  parklag  arsM  ars 
aloo  akowa _ _ _ Nmu  IW 


■MUnU  WITH  IMMVekM  NNAPT  PANS 

—Tha  oooapany’a  eommarcial  state  hallars 
with  Wing  laduead  draft  fans  ars  pietarad 
aad  dssertbad  In  a  aaw  ••paga  catalog 
No.  m,  avallabla  fian  Ths  National  Sadi, 
star  Co.,  Johaatown,  Pa.  It  potato  out 
that  Wing  Inducad  draft  tons,  oaountad 
on  tha  hollars,  oPar  a  awKlam  moteod  of 
providing  potettva,  adaquata  draft  wlte* 
out  raquiriag  high,  uaalghtty,  and  aaatly 
steaks.  PThan  tea  fan  la  uaad,  otaek  aaod 
ha  only  high  snough  to  carry  sway  or 
vant  aoeteniatlon  gaoM.  SpaeUte  auawplaa 
ara  givan  whors  tea  Inducad  draft  tons 
ara  particularly  advantadaoua.  ouch  aa  In 
gardan.typa  apartaMato,  airport  hutldlnga 
whara  high  ateeka  eraato  a  haaard,  for 
teUnuwy  mada  Inadsquato  by  ths  addl* 
tioa  of  hasting  aquipasant.  and  whars 
thora  ara  problsma  of  downdrafts,  topog* 
raphy,  and  wind  soospUesUona.  Catalog 
■hows  drawings  of  tho  fans  aad  thalr 
eompoaant  parte,  ehorta  dstailiag  mouat- 
ing  diaaanatoaa  aad  opaea  rsqulrsniMte, 
and  wiriag  dtegnuns  showing  <q>arattona 
^of  tha  fans.  Tbs  teas  ars  ordinarily 
awunted  to  tha  hollar  at  tea  factory  aa. 
teas  ottarwiaa  toaciflad.  _ _ Nmb  US 


kullattn  Mi,  a  two.eolor,  * —  pags  alreular 
which  rtsscrthss  te  technical  datoll  tto 
Molykote  Mletateaa  lubrleant,  ia  avallatda 
from  Tho  Alpha  Corp..  gtamtotd.  Conn. 
Paatursd  in  tko  bullsttn  Is  a  grapkln  pto. 
turtaatlon  of  tko  ralativa  portlato  atoM  of 
molybdaniun  diwiWda  ptrargaig  k»  lalatten 
to  teter  abtltty  to  ponotrote  tka  nra  rtasa  of 
ground  bsarlng  aurtooao. _ ....Mwa  Ul 


fltTllilA  POR  VAPORIZIMO  OM. 
OWRMRRO— A  now  l-paga  oondanood  eats- 

log  of  Ita  oil  emtrola  and  accsaaerlsg  is 
« Issuod  by  A-P  Controls  Corp.,  Milwaukoa. 
vwta.  Tha  catalog  illustrates  and  daseribos 
tha  easnpany*s  lint  of  controia  for  vapor* 
lalng  oll.bumlng  appliances  with  manual 
and  tharmoatatte  opsration.  TbSM  con- 
trola  ean  ba  used  on  spaoa  boaters,  floor 
fumacas,  water  hsatara,  fumaoM,  oil 
bumara.  tralter  hoatars,  rangaa,  ate.  An 
aaay.to.uac  salactlon  chart  liate  U  dif* 
forsnt  baste  typaa  of  constant  lavsl  valves 
with  copy  identifying  tha  application  far 
saeh  valva.  In  addition,  all  tbarmostatie 
control  aacaaaortes  appiloabte  to  aach 
valva  ars  listed  on  tea  ebart.  A  thorough 
eovotuga  af  tea  many  dUtorant  typra  af 
aaaassoiisa  uoad  to  convert  a  manually 
oparatod  haatar  to  tharmaatatte  oparathm 
la  alas  llatad  on  two  pagaa.  Also  shown 
arc  attachntents  whteb  will  provida  aaCaty 
aantral  of  combuotlon  tono. _ Noui  ttl 
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RRRMRZ  RATAkRR  A  complete  ruMg* 
oration  owrlns  parte  raforanoa  catalog  has 
.  kaan  publMkad  by  Brunner  Mfg.  Co.,  Uttan. 

~  M.  Y.  FSaturad  in  tha  eatalog  mo  anplodad 
:  views  of  all  the  oooqNuiy'a  campranwr 
parte  to  faeUitote  ordaring  af  raplaosaasnt 
porta.  Among  tea  auggasttena  In  tea  ktoro* 
ductlon  of  tka  parts  catalog  in  rotorsnas 
to  ordaring  raplaoanbla  parte  la  tea  ardor 
of  eontolato  asMmbltea  wharavar  p«— »«»• 
Tha  company  te  andoavorlng  to  kaap  thoM 
loaaombltes  In  siodt  for  Immsdiata  Ryp* 
mant  Tha  orlca  for  this  rofrigaration 
parte  list  aad  prtea  Uot  te  gfty  canto  plus  . 
poalaga.  ,4.. 
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Pure,  rust-free  hot  water  is  a  must  for  dairy 
operations.  For  that  reason,  the  men 
responsible  for  specifying  hot  water  heaters 
for  Supplee-Wil Is- Jones  Milk  Company  in 
Philadelphia  decided  many  years  ago  on 
p4c  copper-lined  hot  water  storage  heaters 
as  the  best  bet  against  corrosiveness 
in  water. 

For  this  plant,  five  |»-k  hot  water  heaters 
have  been  used  for  processing,  cleaning, 
sterilizing  and  for  general  utility  purposes 
Recent  examination  of  these  heaters  discloses 
no  sign  of  corrosion.  Copper  linings  remain 
bright  and  unpitted.  Maintenance? 

Just  routine. 

A  |»4c  Copper-Lined  storage  heater 
combines  the  non-corrosive  properties  of 
copper  with  the  outstanding  strength  of 
steel  ...  a  complete,  copper  heater  built 
inside  of  and  reinforced  by  a  heavy  steel  shell. 

For  an  unfailing  source  of  pure,  rust-free  hot  water, 


LOOK  FOR  THE  He 


Comprehensive  catalog  gives  you  all  the  facts. 
It’s  yours  for  the  asking. 


the  PaftmrMon^KeHey  Co.#  inc. 

910  Burson  Street,  East  Stroudsburg,  Penn. 
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RESEARCH  REACTOR 


of  boiling  wafer  type  to  be  constructed  es  pert  of 
five  yeer  development  program. 


Argoiiiie  Natiunal  l.ahoratory,  o))erateH  for  the  LI.  S. 
Atomic  FInergy  CornmirAion  by  the  Lniversity  of  Chicago, 
has  announced  plans  for  construction  of  an  cxfierimental 
boiling  water  reactor  which  has  t)een  authorized  as  part 
of  the  commission’s  five-year  program  for  development  of 
competitive  electrical  power  from  nuclear  fuel.  Sargent 
&  Lundy,  (^icago,  III.,  has  l>een  selected  as  the  architect- 
engineer  for  the  project,  while  Allis-Chalmers  Mfg.  Co., 
Milwaukee,  Wis.,  has  l>een  chosen  to  design,  develop,  con¬ 
struct,  and  install  the  power  generation,  heat  transfer,  and 
spetdal  equipment  for  the  power  cycle. 

•  lACKGROUND. — Development  and  ct>nstructioit  of  the 
reactor  follows  promising  investigations  conducted  by  the 
Argonne  research  staff  during  the  past  two  years,  during 
which  a  small  temporary  reactor  converted  water  into 
steam  dirertly  without  the  use  of  an  intermediate  heat 
exchanger.  These  studies,  as  well  as  other  investigations 
being  conducted  at  .Argonne,  are  aimed  at  producing 
electrical  power  from  nuclear  fuel  at  a  price  that  will  per¬ 
mit  economical  use  of  atomic  fuel  to  supp'ement  conven¬ 
tional  fuels  in  meeting  the  nation’s  demand  for  energy. 

•  RIACTOR.— The  illustration  shows  an  artist’s  conception 
of  what  the  experimental  boiling  water  reactor  will  look 
like  when  complete.  The  tail  cyndrical  tank  in  the  center 
of  the  picture  is  the  pressure  vessel  which  has  been  cut 
away  to  reveal  uranium  fuel  assemblies  and  water  being 
couusrted  iutu  steam.  The  steam  is  carried  to  the  turbine 
and  electric  generator  in  the  upper  right  part  of  the 
picture.  The  control  room  can  he  seen  to  the  left  of  the 
generator.  The  condenser,  in  which  steam  leaving  the  tur¬ 
bine  becomes  water  again,  and  pumps  for  returning  this 
water  to  the  reactor,  are  below  the  turbine  and  generator. 
The  holes  in  the  concrete  on  the  right  are  for  storing 
highly  radioactive,  partly  used  fuel  elements,  pending 
disposal.  The  advantages  of  a  boiling-water  reactor  over 
the  more  conventional  circulating-water  reactor  are  that 
the  steam  generator  normally  required  for  pressurized 
water  reactors  is  eliminated,  pumps  can  be  much  smaller 
and  less  expensive,  because  the  only  pump  requirement  in 
the  primary  circuit  is  that  of  returning  water  from  the 
condenser  to  the  reactor  vessel,  the  reactor  will  be  oper¬ 
ated  at  a  lower  pressure  and  lower  maximum  tem|)erature 
than  pressurized  water  reactor  systems,  thereby  simplify¬ 
ing  fuel  and  structural  materials  problems. 

a  POWIR  SYSTIM.-— Allis-dhalmers,  under  its  contract, 
will  develop  components  of  a  power  system  provided  with 
special  sealing  devices  which  will  make  the  components 
tight  against  leakage  of  steam,  air,  or  water.  The  develop¬ 
ment  of  power  plant  components  from  which  leakage  of 
primary  steam  and  water  is  held  to  virtually  zero  is  desir¬ 
able  from  an  operating  standpoint.  In  addition,  such  a  de¬ 
velopment  will  make  possible  the  use  of  heavy  water 
(DfO)  instead  of  light  water  (H3O),  in  the  boiling  water 
system.  Heavy  water  possesses  important  nuclear  advan- 


Artist's  cortception  of  what  the  experimental  boiling  water 
reactor  will  look  like.  Toll  cylindrical  tank  in  the  center  is  the 
pressure  vessel  which  has  bem  cut  away  to  reveal  uranium  fuel 
assemblies  and  water  being  converted  into  steam  far  the  tur¬ 
bine  and  electric  generator  in  the  upper  right.  Control  room 
is  to  the  left  of  the  generator.  Condensor  and  pumps  are  below 
the  turbine  and  generatar.  The  holes  in  the  concrete  on  the  right 
are  for  storing  highly  radioactive,  partly  used  fuel  elements, 
peixlirtg  disposal. 


tages  but  it  is  expensive.  The  cost  of  power  from  nuclear 
plants  might  be  reduced  significantly  by  using  heavy  water 
if  techniques  for  eliminating  the  leakage  of  the  heavy 
water  can  be  perfected. 

e  OlJiCTIVES. —  The  experimental  boiling  water  reactor 
is  to  be  a  small  scale  pilot  plant,  and  the  electricity 
produced  will  not  be  competitive  with  power  from  large 
central-station  plants.  The  reactor  with  its  power  plant 
is  one  of  several  projects  of  the  program  recently  an¬ 
nounced  by  the  Atomic  Energy  Commission  for  the 
peacetime  development  of  atomic  energy  to  produce  in¬ 
dustrial  power.  The  information  gained  from  its  con¬ 
struction  and  operation  is  expected  to  contribute  toward 
the  goal  of  cominercal  nuclear  power. 


ATOMIC  ENERGY  BRIEFS 

*  The  Atomic  Energy  Commission  has  authorized  a  nu¬ 
clear  power  study  by  a  newly  formed  association  of  nine 
companies  known  as  the  Rocky  Mountain  Nuclear  Power 
Study  Group.  This  study  is  the  sixteenth  currently  author¬ 
ized  under  the  AEC’s  industrial  participation  program. 
The  group  is  composed  of  the  following  companies:  Ari¬ 
zona  Public  Service  Co.,  Elbasco  Services,  Inc.,  Fluor 
Corp.,  Ltd.,  Idaho  Power  Co.,  Minnesota  Mining  &  Mfg. 
Co.,  Public  Service  Co.  of  Colo.,  Riley  Stoker  Co.,  and 
Utah  Power  and  Light  Co.  The  group  will  study  at  its  own 
expense  the  economic  and  engineering  possibility  of  a 
nuclear  power  reactor  for  the  western  United  States.  It 
(Continued  on  page  152) 


FOR  FLEXIBLE  duct  connections,  Silent  Duct  is 
tops  from  every  angle.  It  costs  about  half  as  much 
as  attaching  material  to  metal  in  your  own  shop . . . 
helps  you  land  business  in  a  competitive  market. 
It’s  a  standard  product;  absolutely  uniform  in  con¬ 
struction;  outstandingly  strong  and  de^ndable. 
It’s  made  in  your  choice  of  24  or  26-gauge  gal¬ 
vanized  steel  fastened  to  either  fire,  water  and 
mildew-resistant  UL  approved  canvas  (Govt.  Spec. 
MIL-D-10860),  Johns- M an ville  asbestos,  (wire- 
filled,  if  desired),  or  U.S.  Rubber  Co.  Neoprene 
coated  fibre  glass. 

Eigen  Silent  Duct  is  delivered  in  100-foot* 
(approx.)  coils  in  a  handy  dispenser  carton . . .  puU$ 
out  flat  as  a  jxincake  and  you  only  have  to  cut  one 
thickness  of  metal  1  Order  Silent  Duct  from  your 
jobber  and  write  us  for  free  folder  that  tells  the 
whole  Silent  Duct  story.  Eigen  Manufacturing 
Corporation,  Dept.E-1, 41-34  39th  St.,  Long  Island 
City  4,  N.  Y.  *50-foot  coils  with  asbestos  are  available 
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SILENT  DUCT 

UNION  MADf  •  PATfNT  PENDING 
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Pr«-ass«mbl«d  m«tal  and  matarial 
pulls  out  FLAT,  roady  to  fabricato 


CUT  COSTS!  GET  BUSINESS  WITH 

SILENT  DUCT 

TRADC  MARK 


VENT  SETS 

•  PACKAGE  UNIT.  Cornel  ready  to 
run  by  bolting  to  foundation  and 
connecting  to  duct  work. 

•  CAPACITY  RANGE.  700  to 
10,000  cfm. 

•  NON-OVERLOADING 

•  INDOOR-OUTDOOR 
MOUNTING 

•  HIGH-EFFICIENCY 
PERFORMANCE 

ALSO  MANUFACTURERS  OF: 

Forward-curved  Blowers 
Backward-curved  Blowers 
Radial-blade  Blowers 
Propeller-type  Fans 

SERVICE  APPLICATIONS 

Heating 

Ventilating 

Fume  hood  exhaust 

Material  handling 

Forced  and  induced  draft 

SfNO  FOR  fUUffTIN  11 

CHAMPION 

BLOWER  &  FORGE  CO. 
LANCASTER,  PA.  U.S.A. 
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ATOMIC  ENERGY  BRIEFS 

iConlinurd  from  pof'e  150) 

will  first  study  the  feasibility  of  a  reactor,  cooled  and 
moderated  by  light  water,  fueled  with  slightly  enriched 
uranium,  and  designed  for  the  purpose  of  producing  both 
power  and  fissionable  material.  The  group  will  then  study 
the  economic  feasibility  of  other  reactor  types. 

•Two  projects  for  the  development  of  nuclear  propul¬ 
sion  for  large  naval  vessels  have  |)een  announced  by  the 
AFX’  and  the  Dept,  of  Defense.  Research  and  development 
work  on  a  reactor  suitable  for  large  ship  propulsion  has 
l>een  assigned  to  Westinghouse  Electric  Corp.  and  sepa¬ 
rate  design  studies  of  large  nuclear-powered  ships  have 
t>een  undertaken  by  the  New|>ort  News  Shipbuilding  and 
Dry  D<M'k  (^o.,  and  Bethlehem  Steel  Co.  The  pressurized 
water  reactor  ty|)e  has  l)een  selected  for  this  project. 

•  In  a  speetrh  delivered  before  the  New  England  Council, 
Bostcm,  Mass.,  l./>wi8  E.  Strauss,  chairman  of  the  U.  S. 
Atomic  Energy  Commission  stated  that  the  New  England 
area  could  l)e  restored  to  its  bygone  position  of  industrial 
pre-eminence,  with  the  development  of  atomic  power  by 
the  industries  li>cated  there.  He  outlined  the  ways  in 
which  the  AEC  is  trying  to  foster  such  industrial  initiative 
by  the  current  5-year  reactor  development  program,  which 
pr«)vides  for  completion  of  five  reat’tors  at  the  rate  of 
one  a  year  each  representing  a  different  tyfie.  In  addition 
to  the  power  reactors,  Mr.  Strauss  told  of  the  other  reac¬ 
tors  which  are  in  various  stages  of  development  and 
operation  around  the  country,  and  of  the  opportunity 
offered  by  the  well  known  materials  testing  reactor  which 
is  available  to  industry  for  research  in  their  own  de¬ 
velopment  work. 


ASRE  BOTH  ANNUAL  MEETING 

hald  at  Philadelphia,  Pa.  L.  Buahlar,  Jr.,  elected 
preident;  R.  C.  Cross  appointed  executive  secretary 

Leon  Buehler,  Jr.,  chief  refrigeration  engineer.  Cream¬ 
ery  Package  Manufacturing  Company,  Chicago,  was  in¬ 
stalled  as  president  of  the  American  Society  of  Refrigerat¬ 
ing  Engineers  at  the  annual 
convention  of  the  society 
held  at  the  Benjamin  Frank¬ 
lin  Hotel,  Philadelphia,  Pa., 
Noveml)er  28  to  Deceml>er 
1.  This  meeting  marked  the 
fiftieth  anniversary  of  the 
so<-iety  and  the  twenty-fifth 
anniversary  of  the  Philadel¬ 
phia  chapter. 

•  OFFICItS.— The  other  of- 
fic'ers  who  took  office  at  this 
meeting  are:  First  Vice 
President.  Carlyle  M.  Ash¬ 
ley,  chief  development  en¬ 
gineer,  Carrier  Corp.,  Syra- 


Laon  Buahlar,  Jr. 
Prasidant 


C.  M.  Ashley  H.  F.  Spoehrer 

Vice  President  Vice  President 

cuse,  N.  Y.;  Second  Vice  President,  Hermann  F.  Spoehrer, 
vice  president  and  treasurer,  Sporlan  Valve  Company,  St. 
Louis,  Mo.;  Treasurer,  Cecil  Boling,  president.  Bush 
Manufacturing  Company,  West  Hartford.  Conn. 

The  new  directors  to  serve  for  three  years  are:  Daniel 
1).  Wile,  vice  president  and  chief  engineer.  Refrigeration 
Engineering,  Inc.,  Los  Angeles,  Calif.;  Gayle  B.  Priester, 
air  conditioning  engineer.  Consolidated  Gas  Electric  Light 
and  Power  Com|>any,  Baltimore,  Md.;  Harold  M.  Hend¬ 
rickson,  ass«K-iate  professor.  Department  of  Mechanical 
Engineering,  University  of  Washington,  Seattle,  Wash.; 
Justin  Neuhoff,  manager.  Engineering,  Commercial  and 
Industrial  Air  Conditioning  Department.  General  Electric 
Company,  Bloomfield,  N.  J.  F'.lected  to  serve  as  a  dire<-tor 
for  two  years  was  J«>seph  R.  Chamberlain,  chief  engineer. 
Industrial  Products,  York  Corp.,  York,  Pa, 


Cecil  Boling  R.  C.  Cross 

Treosurer  Executive  Secretary 


e  LUNCHEON  PROGRAM. — At  the  luncheon,  a  life  mem- 
i)ership  certificate  for  outstanding  service  was  presented 
t<)  Dr.  Donald  K.  Tressler.  As  part  of  the  fiftieth  anniver¬ 
sary  ceremonies,  a  time  capsule  was  sealed  and  presented 
to  representatives  of  Franklin  Institute  with  instructions 
that  it  is  nut  to  l>e  oi>ened  until  fifty  years  from  date  when 
the  society  will  l>e  celebrating  its  one  hundredth  anniver¬ 
sary.  The  capsule  contains,  among  other  items,  the  latest 
roster  of  the  society,  a  tape  recording  of  the  various  talks 
given  as  part  of  the  anniversary  luncheon  program,  and 
microfilms  of  the  36  section  charters. 

•  PROGRAM.  —  The  program  was  the  most  extensive  ever 
planned  fur  an  annual  convention.  It  consisted  of  four 
tec'hnical  sessions,  conferences  on  the  domestic  refrigera¬ 
tor,  air  conditioner,  water,  engineering  education,  re¬ 
search,  and  dessicants.  In  addition  there  were  seven  forums 
{Continued  on  page  154) 
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OUTDOOR  USE 


FREEZE-PROOF 


Air  vitw  of  Sun  Oil  Comptny't  rofinory  at  Marcus  Hook,  Ponna. 


Nicholson  sloam  traps  art  shown  abov*  in¬ 
stalled  on  storage  tanks  requiring  heating  at 
Sun  Oil  Company's  Marcus  Nook,  Pa.,  refin¬ 
ery.  Sun  has  standardized  on  this  type  of 
installation. 


SIX  TYPES  FOR  PROCESS,  MEAT  AND 
POWER  --  Construction  of  bronzo,  somistool  or 
cast  stool.  In  sizos  of  'A"  to  2"  for  prossuros  to 
300  lbs.  All  six  typos  of  traps  bavo  staintoss 
stool  valvos  and  soats.  Boilows  aro  furnishod  in 
or  stainloss  stool. 


\£*nd  /m  a 

\TRAP/ 

CATALOS 


bronzo,  monol 


NICHOLSON 


TRAPS  •  VALVES  •  FLOATS 


199  Oregon  Street,  Wilkes-Berre,  Pe. 

Solos  i  Enginoo'ing  Officos  In  SI  Koy  Citios 
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ASRE  MEETING 

(Continued  from  page  152) 

on  the  following  subjects:  Problems  involved  in  the  storage 
of  frozen  foods;  moisture  and  non-condensibles  in  refrig¬ 
eration  systems;  what  properties  should  a  refrigerant  have 
to  meet  industry’s  needs?;  thermodynamics  of  lithium 
bromide  water  solution  for  absorption  systems;  problems 
encountered  with  air  conditioning  load  calculations;  oil 
circulation  in  refrigeration  systems;  and  centrifugal  com¬ 
pression  of  refrigerants. 

M.  C.  Turpin,  with  ASRK  for  nearly  nine  years,  lie- 
comes  secretary  emeritus.  His  former  position  as  execu¬ 
tive  secretary  is  now  filled  by  R.  C.  Cross,  a  graduate  of 
jNortheastern  University.  Mr,  Cross  was  assistant  manager 
of  the  merchandise  testing  and  development  laboratories 
of  Sears,  Roebuck  and  Company.  Before  that  he  was  fuel 
engineer  with  Batelle  Memorial  Institute,  and  assistant 
fuel  engineer  with  the  Bureau  of  Mines. 

•  AWARDS. — Winners  of  the  three  ASRE  awards  were 
announced.  The  Wolverine  award  was  presented  to  F. 
Rasoni,  consulting  engineer,  Montreal,  Canada.  The  award 
for  the  best  paper  was  made  to  J.  R.  Holmes,  chief  en¬ 
gineer,  Harrison  Radiator  Works,  General  Motors  Com¬ 
pany.  Winner  of  the  Klixon  prize,  a  check  for  $!()(),  is 
E.  W.  Scott,  Westinghouse  Electric  Corp. 

•  NEW  MEETINGS — Dates  and  hotels  have  been  selected 
for  the  next  three  national  meetings.  For  19S5,  the  spring 
meeting  will  be  held  June  12-15  at  the  Hotel  Schroeder, 
Milwaukee,  Wis.;  winter  meeting,  November  27-31),  Hotel 
Statler,  New  York,  N.  Y.  The  1956  spring  meeting  is  sched¬ 
uled  for  June  3-6  at  the  Sheraton  Gibson,  Cincinnati,  Ohio. 

The  Philadelphia  meeting  was  attended  by  over  800 
meini>ers,  ladies  and  guests. 


Days  of  down  time, 
hours  of  tedious  la- 
bor,  can  be  saved  by 
using  the  practical 
suggestions  for  fas- 
tening  into  steel  and 
concrete,  contained  in 
Rambbt  Application  Data 
Sheets  and  booklet.  Modern 
Fattening  Methodt. 

Detailed  drawings,  photographs, 
and  cost  analyses  give  specific  in¬ 
structions  for  faster,  easier,  lower 
cost  fastening.  Many  of  the  appli¬ 
cations  were  develof^  by  Ramsbt 
Profit  Engineers  to  meet  specific 
conditions.  Many  others  come 
from  successful  exi)eriences  of  the 
thousands  of  Ramsbt  users.  All  of 
them  have  been  tested  and  proved 
on  actual  jobs. 

To  obtain  this  cost-saving, 
time-saving  data,  just  write  us 
or  send  the  coupon  below.  If 
you  have  a  specific  or  unusual 
problem,  tell  us  about  it  for 
individual  analysis.  No  charge 
or  obligation,  of  course. 


FOUNDATION  AUTHORS  VIEW  BOOK  DISPLAYS 


Iv8t0i 


BAMSIT  mVISlON,  OIM  MATNMtON  CNSMICAl  COSPOSATION 
mss  SIBIA  lOAO  •  CUVUAND  II,  OHIO 

PImm  mhS  m  ApiiUcsiieii  D«««  oa  SAMSCT  SYSTEM  for  lotlanina  Mo  ••••I 
onS  eaacrala. 


Authors  W.  C.  L.  Hemeon,  left,  ond  T.  F.  Notch,  engineerir>g 
director  arid  reseorch  adviser,  respectively,  of  the  Industrial 
Hygiene  Foundation,  look  over  displays  of  their  new  books  at 
the  November  meeting  of  the  Four^tion.  At  top  left  ore 
sample  poges  of  Plant  and  Process  Ventilation,  by  W.  C.  L. 
Hemeon,  published  in  January,  1955  by  The  Industriol  Press. 
Bottom  left  is  onnourreement  of  McGrow-H ill's  second  edition 
of  Industrial  Dust,  by  Mr,  Hatch  ond  Phillip  Drinker. 

{More  news  on  [»age  156) 
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In  this  “Drive-In” 

Office  Building 

KORFUND 

VIBRATION 

CONTROL 

A  feature  of  the  Cafritz  Building  in  Washington, 
D.  C.,  makes  it  possible  to  drive  your  car  up  a 
series  of  ramps,  and  park  it  outside  your  office  door. 


Th*  CafrMi  iHlIdlnf, 
Wa(hint*on,  0.  C> 
Uloy  1.  WaiMr 
Arthittt 

William  A.  Brown 
Coniultint  Cnflnaar 
Cofriti  ComtriKtIon 
Company 
Iwildor 

Mohrinp  &  Honton 
Company 
Mtthanital 
Controclori 


Another  feature  is  this  530  Ton  Centrifugal  Refrigera¬ 
tion  Machine  installed  on  the  roof.  Korfund  Steel  Spring  Vibro- 
Isolators  with  adjustable  leveling  bolts  (a  Korfund  feature  for 
over  30  years)  made  this  installation  possible,  since  they  com¬ 
pletely  prevent  vibration  and  noise  transmission  even  to  floors 
directly  below.  This  makes  available  more  revenue-producing 
space  elsewhere  in  the  building. 

This  is  just  one  of  hundreds  of  successful  upper  floor  installations 
of  heavy  air  conditioning  equipment  on  Korfund  spring  isolators. 
Only  Korfund  Vibro-lsolators  allow  really  heavy  upper  floor 
installations  without  floor  reinforcement  and  with  positive  assur¬ 
ance  of  vibration  and  noise  control. 

Utilize  all  possible  revenue-producing  space  —  move  air  condi¬ 
tioning  equipment  upstairs.  Korfund  experience  makes  it  pos¬ 
sible.  There  is  no  substitute  for  experience. 


DOERR 

solve  problem 

Qf]  Bush 
Jot  Coolers 


Ceiling  Jet  Unit  Coolers,  a  product  of  the  Bush 
Manufacturing  Company,  of  West  Hartford,  Con¬ 
necticut,  have  the  responsible  job  of  maintaining 
continuous  low  temperatures  in  cold  storage  rooms. 
This  calls  for  reliable  motor  operation,  usually  in 
the  presence  of  high  humidity. 

The  Doerr  1/10  hp,  1140  rpm.  Type  C,  permanent 
.split  capacitor  motor  selected  had  to  be  suitable  for 
replacement  in  existing  units  in  the  field.  The  band 
mounting  used  restricts  the  frame  diameter  and 
height  is  also  at  a  premium.  The  unusual  method 
shown  for  mounting  the  capacitor  provided  the  an¬ 
swer  and  has  simplified  assembly  in  both  production 
and  in  servicing. 

This  is  another  instance  where  Doerr  has  helped 
with  a  special  design.  If  you  have  an  unusual  motor 
problem,  please  let  us  hear  from  you. 


For  more  information,  write  for  your  copy  of  Bulletin  23,  or  tee 
our  catalog  in  Sweet's  Files. 

S##  M 

iMth  MB  For  tpocific  r*comm«ndationt,  conlocl  ui  or  your  local  Korfund 
CMiBHUalM  OMic*.  look  undor  "Korfund”  in  your  local  T«l«phon«  Diroclory  or 
Mw*  Thontos'  R*gitl«r.  A  half-cenlury  of  •xperionc*  it  at  your  ditpotal. 

jMuary  24-21 


KORFUND 


CO.,  INC. 


4B-0X  E  Ttilrty  Second  floce.  Long  Island  CWy  1,  N.V. 
In  Canada:  SIO  Canal  tank.  Villa  St.  Pierre,  Montreal 


Visit  us  in  teeth  C-HI, 
Heating  t  Ventilating  Expe- 
sitien,  Philadelphia,  January 
24.3t. 


Standard  or  do^gnod 
to  your  tpocHltationt. 
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[DOLING 

TOWER 

KrameR 


I 


MOtl  CAPACITY 

Th«  redistributing  decks  keep  the  water  unN 
formly  suspended^  providing  maximum  con* 
tact  between  air  and  water. 

LONG  UK 

Casing  and  sump  are  heavy  gauge  steel,  hot 
dipped  galvanized  after  fabrication.  Redistri¬ 
buting  decks  are  metal  and  fireproof. 

lASY  INSTALLATION 

Unit  is  shipped  assembled  but  can  be  knocked 
down  to  eliminate  rigging  costs.  One  fitting 
required  for  drain  and  over>flow. 


Write  for 
Catalog  R-225 


KRAMER  TRENTON  CO. 
Trenton  5,  N.l. 


ENGINEERING  SOCIETY 

changes  name  to  emphasize  air  conditioning  as  part 
of  heating  and  ventilating  technique. 

Hy  a  heavy  total  vote  of  4081,  a  majority  of  5919  eligi¬ 
ble  voting  members  of  The  American  Society  of  Heating 
and  Ventilating  Engineers  expressed  their  approval  of 
changing  the  name  of  the  sixty-year  old  engineering 
society  to  American  Society  of  Heating  and  Air-Condi¬ 
tioning  Engineers,  Inc.  The  tellers  report  showed  3280  in 
fav«>r,  054  opposed,  and  147  invalid. 

The  new  name,  as  decided  at  a  8|)ecial  meeting  Novem- 
l»er  22  in  New  York,  has  been  filed  with  the  Secretary  of 
State  of  the  State  of  New  York  to  be  effective  as  of  Nov. 
23,  1954.  President  L.  N.  Hunter  emphasized  that  under 
its  new  name  the  memhership  will  continue  in  professional 
work  related  to  heating,  air  conditioning,  ventilating  and 
cooling,  and  the  allied  arts  and  sciences. 


ECONOMISTS’  REPORT 

predicts  moderate  overall  upturn  in  business  activity 

In  1955.  Consumer,  wholesale  prices  seen  rising. 

Moderate  improvement  in  business  activity  is  the  con¬ 
sensus  of  reports  by  186  of  the  nation’s  top  economists 
polled  by  F.  W.  Dodge  Corp.  in  its  annual  opinion  survey 
of  the  1954-53  outlook.  More  than  three  fourths  of  the 
econ«)mists  replying  expect  total  activity,  measured  by 
gross  national  product,  to  be  higher  than  the  current  rate 
ill  each  quarter  of  1955;  and  in  general,  they  expect  the 
trend  during  1955  to  show  a  steady  rise  until  the  end  of 
the  year. 

•  ANALYSIS. — Analyzing  the  results,  Dr.  George  Cline 
Smith,  Dodge  economist,  noted  that  the  prevailing  opinion 
was  moderate,  however,  with  the  average  level  forecast  for 
the  end  of  1955  only  2'/f  above  the  most  recently  reported 
level  for  19.54.  “This  forecast  could  be  interpreted  as 
meaning  virtual  stability,”  Dr.  Smith  said,  “since  the 
rise  is  so  slight;  yet  an  underlying  element  of  strength 
appears  in  the  fact  that  three  out  of  four  economists  do 
predict  a  steady,  if  gradual,  increase.” 

•  WAGES  AND  PRICES. — Consistent  with  their  view  of 
gradual  increase  in  total  output  in  1955,  Dr.  Smith  re¬ 
ported,  the  majority  of  the  economists  also  indicate  a 
small  rise  in  the  Federal  Reserve  Board’s  index  of  indus¬ 
trial  pr<>duction  and  in  consumer  s^iending.  An  over¬ 
whelming  majority  of  the  economists  felt  that  the  cost  of 
living  would  remain  stable  throughout  195.5.  A  total  of 
128  out  of  the  186  replying  predicted  that  the  consumer’s 
price  index  at  the  end  of  1955  would  range  about  me 
per  cent  above  or  lielow  the  current  level.  A  somewhat 
smaller  majority  made  a  similar  prediction  with  respect 
to  wholesale  prices.  The  average  forecast  was  that  both 
consumer  and  wholesale  prices  at  the  end  of  the  year 
would  be  approximately  at  current  levels.  A  large  ma¬ 
jority  felt  that  hourly  wage  rates  would  rise  during  1955 
but  they  were  fairly  evenly  divided  on  the  question  of 

(Continued  on  page  158) 
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makts  a  record  of  job  performaiice! 

HEAT  REGORDERTOTALIZER 


Convince  your  customera 
aatiafy  youraelf 
that  the  job  ia  right! 


Th«  HEAT  RECORDER'TOTALIZER  furnishes  all  the 
data  you  could  get  watching  the  heating  plant  24 
hrs.-a-day  with  stopwatch,  pad,  pencil  and  adding 
machine. 

In  addition  to  marking  on  a  chronological  tape  the 
time  the  heat  went  on,  how  long  it  was  on,  when  it 
went  off,  etc.,  the  HEAT  RECORDER-TOTALIZER  adds 
up  on  the  totalizer  meter  the  total  "ON"  time. 

No  chart  to  change  dailyl  One  tape  roll  lasts  al¬ 
most  a  heating  season.  The  HEAT  RECORDER- 
TOTALIZER  operates  electrically  —  in  any  plant, 
large  or  small.  Use  it  from  job  to  job  —  or  better 
yet,  make  it  part  of  the  installation  . . .  it's  priced 
so  iowl  writ*  for  detmiUd  littraturg  A 

A$mrtt  and  plant  apgratian. 

Savi$  ita  eaat  manp  tima$  in  fnal, 

rapa&ii,  mainttnanetf 

HEAT-TIMIR 

*57  Ireedway,  New  York  12,  N.  Y.  AL  4-52*0 

o(  HEAT-TIMER  electronic  controls,  Heot  Recorder-f-Totollter,  Thermovolve, 
Vari»olve,  Motorlied  Valves,  Smoke-Eye  Srtioke  Alorm,  Fire-Chlel  Fire  Alorm 


the  New  x 

.^hoclc'"  treatmentX 

’  for  ' 

pipeMines 

VSHOCK  ABSORBERS  v 


•  The  invisible,  yet  noisy,  destructive 
shocks  constantly  ropooting  themsolvos 
in  your  pipo  linos  ore  cousod  by  water 
hammer— the  result  of  tho  sudden  clos¬ 
ing  of  a  valvo  or  spring  oporated  moch-  ^ 

onism.  Wator  hommor  ovontuolly  pulls 
out  pipo  hongors,  loosons  fittings, 
causos  oxponsivo  ropoirs  to  pipo  and 
fixtures.  The  positive  and  permanent 
way  to  eliminato  wator  hammor  is  with 

Josam  Shock  Absorbors,  iasy  and  inoxponsivo  to  install,  Get  the 
facts  — send  coupon  for  doscriptivo  litoroturo  today. 


JOSAM  MANUFACTURING  COMPANY 

tDept.  HV  •  Michigon  City,  Indiana 

Hease  send  literature  on  Shock  Absorbers. 
NAME _ 

ADDRESS _ 

CITY _ ZONE _ STATE _ 


HEATINC  end  COOLING 
//EQUIPMENT  at  its 

liuaaoeaauuatsn 


I  —  CONDINSATB  COOLERS  -WATER  CHILLERS 
I  —FREON  CONDENSERS-FUEL  OIL  HEATERS 
|cONVMTERS— INSTANTANEOUS  WATER  HEATERS 

!  Top  quality  design  and  construction  assure  you  of 
I  long  life,  plus  low  oiterating  and  maintenance  cost 
I  with  Manning  &  Lewis  heating  or  cooling  equipment. 

Standard  sizes  and  models  are  available  for 
most  applications,  as  well  as  being  fiumished  of 
^  material  for  normal  operating  service.  S|)ecial 

I  conditions  will  be  satisfied  by  M  &  L  engineers 

I  upon  information  submitted  by  mail  or 

directly  to  our  field  representatives. 

I  Heaters  or  coolers  will  be  supplied  to 

^  A.S.M.E.  code  requirements 

upon  request. 

With  Manning  A  Lewis  Heating 
and  Cooling  equipment  "The 
initial  cost  is  the  last  cost." 

Liferafure  perfoMeg  to  file 
above  oqwfpmosf  immodiataly 
ovoi/obfo  UPON  yovr  roquoN. 


•  JL 

.Wm 
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COOUNG  TOWER  NEWS 


ThI*  BInhi  SofSo*  3-1  fofcod  dfotl  coding  lowor  provldot  mer*  than  ompU  cooling  for  tho 
IdO  font  of  air  conditioning  noodod  for  thii  univortity  chap*l..,and  doot  it  oxtromoly  quiotly. 


Quietness  and  compactness  win 
contract  for  Binks  Cooling  Tower 


Leading  Southern  University 
picks  Series  3-B  Tower 
for  chapel  roof. 

These  modern  forced  draft,  low  sil* 
houetie,  cooling  towers  featuring  the 
dry  blower  air  propulsion  system,  are 
designed  for  use  where  high  cooling 
efficiency  is  demanded,  combined  with 
whisper-quiet  performance  and  com¬ 
pactness.  Squirrel  cage  blowers  supply 
ample  air  movement  at  tip  speeds  far 
less  than  the  usual  noisy  propeller- 
type  fans. 

High  cooling  efficiency  is  obtained  due 
to  thorough  water  break-up  from 
Binks  patented  Rotojet  nozzles,  com¬ 
bined  with  internal  redwood  nailless 
decking.  They  also  feature  counter- 
current  operation  with  air  movement 
in  opposite  direction  to  downward 
water  flow. 

Heavily  galvanized,  these  towers  re¬ 
duce  maintenance  to  a  minimum.  In¬ 
terior  surfaces  are  fully  sprayed  with  a 
tough  mastic  coating.  The  air  propul¬ 
sion  assembly  it  located  in  the  dry  air 
stream  to  protect  it  from  corrosion. 


Series  3-B  towers  are  completely  shop 
fabricated,  ready  for  easy  assembly. 

FOa  ruu  INFOWMATION  write  for  Bulle¬ 
tin  477... or  see  us  in  Booth  236  at  the 
Air  Conditioning  Exposition  in  Phila¬ 
delphia.  January  24  thru  28. 


Tho  compact  dotign  ond  low  •llheuatto  of  this 
lowor  hoops  It  owt  of  tight  from  ttrool  lovol. 


•INKS  lUNUFACTUMIW  CO.  I110-II  Correil  Ave.,  Chkogo  12,  III. 

at^NtSINTATIVIS  IN  eaiNCieAl  u.  S.  A  CANADIAN  CITIIS  •  Sit  YOU*  CLASSirilD  ^SPoiRICTONV 


ECONOMISTS'  REPORT 


(Continued  from  page  156) 
whether  average  weekly  hours  worked 
I  would  go  up  or  down. 

I  •  CONSTRUCTION  AND  OVERHEAD. — 

Three  fourths  of  the  economists  pre¬ 
dicted  that  plant  and  equipment  out- 
i  lays  next  year  would  he  below  this 
I  year’s  level  currently  estimated  by 
the  government  at  $26.7  billion.  The 
median  forecast  for  next  year  was 
$26.0  billion.  In  the  construction  held, 
^  the  median  forecast  was  for  a  slight 
I  drop  toward  the  end  of  next  year  be- 
i  low  levels  prevailing  this  year  for  total 
j  construction  outlays,  with  total  non¬ 
farm  housing  starts  next  year  at  1,- 
116, (MM),  about  2%  below  the  level 
I  estimated  for  this  year. 

•  NON-ECONOMIC  FACTORS.  —  Two 
non-economic  factors  occupied  a  posi¬ 
tion  of  some  importance  in  the  basic 
assumptions  underlying  the  forecasts, 
I  according  to  comments  made  by  many 
I  of  the  respondents.  These  two  factors 
j  were  the  international  situation  and 
;  the  ptditical  situation.  So  far  as  can 
I  Ite  determined  from  the  comments, 
I  none  of  the  group  assumed  that  all- 
j  out  war  was  in  prosjiect,  or  that  de- 
'  fense  ex|)enditures  would  be  greatly 
'  increased  or  decreased  during  the 
■  coming  year.  Many  comments,  how¬ 
ever,  referred  to  the  possibility  of 
changes  in  defense  outlays.  Several 
I  comments  called  attention  to  the  pos¬ 
sible  effects  of  last  month’s  election. 
!  It  is  impf»ssible  to  draw  any  conclu- 
!  sions  as  to  prevailing  opinion  from 
i  these  comments,  but  they  do  serve  to 
i  indicate  that  many  respondents  con- 
’  sidered  the  political  situation  as  one 
I  of  the  unknown  factors  involved  in 
i  current  economic  forecasting. 


HEATED  STREETS 

featured  in  Christmas  festival  in 

Brussels. 

The  expanding  air-conditioning  in¬ 
dustry  should  be  looking  with  envy 
t«>ward  little  Belgium.  It  has  attained 
an  objective  the  industry  has  long 
sought.  It  heated  its  whole  Rue  Neuve 
in  Brussels  with  infra-red  radiation 
I  for  the  Christmas  festival  which 
brightened  the  whole  month  of  De- 
cemlier.  The  official  Belgian  Tourist 
Bureau  in  New  York  modestly  claims 
it  to  be  the  first  centrally  heated  street 
in  a  European  capital.  France,  Cer- 
.  many  and  Finland  are  joining  in  this 
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year’#  (estival  which,  last  year,  drew 
2,000,(MX)  visitors.  The  bureau  says 
there  were  more  this  year.  Decora¬ 
tions  and  displays  used  2,S00,0(X) 
watts  of  electricity. 


COAL  GASIFICATION 

under  study  at  Washington  U.  to 

tap  subbituminous  sources. 

A  coal  gasification  pilot  plant  reac¬ 
tor,  built  under  direction  of  the  Chem¬ 
ical  Engineering  Department,  Univer¬ 
sity  of  Washington,  is  under  study  by 
the  Engineering  Experiment  Station 
at  the  university.  The  study  was 
prompted  by  the  fact  that  the  many 
problems  concerning  the  e<‘onomic 
utilization  of  low-grade  carbonaceous 
fuels  have  tended  to  discourage  the 
exploitation  of  large  subbituminous 
coal  deposits  in  the  state  of  Washing¬ 
ton.  In  view  of  the  fact  that  these 
deposits  have  been  estimated  at  52 
billion  toas,  or  5.26^  of  the  United 
States  reserves  of  subbituminous  coal, 
the  study  could  have  far-reaching 
effects  on  the  fuel  picture. 

•  DESIGN. —  The  coal  gasification 
pilot  plant  utilizes  a  hot  coke  heat- 
transfer  system.  The  main  part  of  the 
pilot  plant  consists  of  three  concentric 
reactors  constructed  of  type  302 
stainless  steel.  The  illustration  shows 


in  Metting  STEAM  TRAPS 


W  1.  HOW  MUCH  CONDENSATI  AT  PEAK  LOAD? 

First  determine  how  much  condensate  you'll  have  in  the  system  at  the 
peak  load.  When  this  is  not  known  it  can  be  easily  hf^iired  by  referrinK 
to  the  Anderson  lxx>k  “Solving  Steam  Trap  l*roblem».”  Ihiwever,  to 
^uvidc  for  a  margin  of  safety  the  rating  of  the  trap  should  l)e  more  than 

the  condensate  to  be  handled.  The 
capacity  rating  factor  should  tie  at 
least  two  as  high  as 

depending  upon  steam  rnn- 
the  to  lie 

as  as  the  type  of  trap  used.  By 
Heat-Kwiks  you  need  a 

factor  more  than  2  to  1 .  Therefore 
you  by  a  smaller,  leas  ex- 

/  2.  HOW  FAST  MUST  THE 
V  BE 

It  is  desirable  to  heat  up  cookers, 
dryers,  laundry  and  dry 
equipment,  etc.,  quickly 
order  to  increase  production.  When- 
P^PPHPHEIHI— ever  condition  exists  select  Heat- 

Kwik  .Steam  Trap,  '['his  trap  vents 
J  — — — *s«  **’’  ®  times  faster.  The  added  pro- 

du(  tion  soon  pays  for  the  cost  of  the 
trap. 

/  3.  WHAT  IS  THE  STEAM 
^  PRESSURE  VARIATION? 

When  the  pressure  steam  line 
drops  off,  the  condensate-venting 
*  * capacity  of  the 

bucket  steam  trap  also  falls 
the  pressure 
chcMise  a  steam  trap  with  a 
open  Hoat  and  liellows 
.  .  .  Meat-Kwik 

auxiliary  bellows  actuated  orifice 
is  unaffected  by  pressure. 
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HEAT-KWIKS 
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StEVE  SLATE 
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AM  oa  OKYSEN  —  V 
STEAM  -  V- 

Cool  gasification  pilot  plant  now  under 
study.  Curved  arrows  indicate  cycling  of 
fluidized  solid  through  small  holes  in 
reactor  walls. 


‘*Allenco  makes 
everything  that 
might  be  called 
for  in  standpipe- 
type  fire  protection.  Their  prices 


and  deliveries  are  reliable.  Some 
of  their  items  actually  cut  instal¬ 
lation  costs.  Never  had  any  trou¬ 
ble  with  them,  and  they’re  bring¬ 
ing  out  new  things  all  the  time.” 
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COAL  GASIFICATION 

the  main  section  of  the  plant.  As 
shown,  the  outside  unit  is  the  coker, 
next  is  the  burner,  and  the  center  unit 
is  the  gasifier.  The  section  diameters 
are  1.5,  10,  and  .5  inches,  respectively, 
and  the  height  from  the  expansion 
chaml)er  to  the  sieve  plate  is  48  inches. 
Since  the  pressure  drop  in  a  fluidized 
bed  is  governed  by  the  amount  of  ma¬ 
terial  in  it,  and  not  by  the  velocity  of 
the  gas,  coal  will  then  be  transferred 
at  the  bottom  of  the  coker  through 
holes  into  the  burner,  thence  from 
the  top  of  the  burner  into  the  gasifier 
and  back  into  the  burner  at  the  bot¬ 
tom  of  the  gasifier.  Although  some 
heat  is  transferred  through  the  burner 
wall,  the  recirculating  action  of  the 
hot  carbon  particles  supplies  most  of 
it.  The  three  concentric  reactors  are 
surrounded  by  a  pressure  shell  and 
insulating  section.  This  type  of  con¬ 
struction  is  to  allow  for  future  oper¬ 
ation  at  elevated  pressure  up  to  150 
psig.  Nitrogen  or  some  other  inert 
gas  must  be  used  as  a  pressure  com- 
|>ensator  to  prevent  the  thin-walled 
unit  from  failing  at  high  temperature 
and  pressure  operation.  The  coal  feed 
hopper  is  constructed  of  steel  and  is 
also  pressurized  with  nitrogen  to  pre¬ 
vent  blowback  through  the  feed  screw. 
The  feed  rate  is  controlled  hy  means 
of  a  variable  speed  motor.  Since  it  is 
ner-es.sary  l»»  keep  reactive  gases  from 
the  coker  section,  the  coker  gas  can 
be  re<‘ycled  as  the  fluidizing  medium 
for  the  coker  l>ed.  This  requires  cool¬ 
ing  the  gas  for  pumping  and  then  pre¬ 
heating  it  l>efore  it  reenters  the  coker. 
The  burner  and  gasifier  Iwds  are 
fluidized  by  air  and  or  oxygen,  and 
steam  re8|)ectively.  Transversing 
chromel-alumel  thermocouples  are 
used  to  record  temperatures  at  dif¬ 
ferent  (M)ints  in  the  reactor  bed.  Pres¬ 
sure  drop  at  various  points  across  the 
reactor  determines  the  height  of  the 
fluidized  l>ed8.  Analysis  of  gas  streams 
is  accomplished  by  means  of  stand¬ 
ard  orsat  equipment.  It  is  believed 
that  the  unit  is  capable  of  automatic¬ 
ally  carbureting  a  fuel  gas  from  250 
to  450  Btu  per  cubic  foot. 

•  OPERATION. —  In  preparing  coal 
for  the  plant  in  tests  run  by  the  study 
group,  only  a  fraction  of  from  20  to 
100  mesh  was  used,  so  it  was  neces¬ 
sary  to  pro'-ess  a  considerable  amount 
of  coal.  The  coal  is  first  ground  in  a 
(Continued  on  pof'e  162) 
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National  Champion 
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Get  the  jump  on  your  heating  problem  with  National  Champion  Heaters!  Whatever 
your  heating  need  —  space  heating,  tempering,  make-im  air,  curing,  drying  or  de¬ 
icing  —  there’s  a  National  Champion  to  do  the  job.  Check  these  winning  points: 


•  guaranteed  heating  efficiency 

•  Direct  hred  for  gas,  oil  or  combination 
fuels 

•  Completely  automatic  controls  —  for  con- 
sunt,  clean  heat 

•  7U%-150%  more  heat  transfer  area  than 
similar  units 

•  Quieter,  smoother  operation  —  lowest 
blower  RPM 


•  Highest  available  external  sutic  pressures 

•  Electronic  flame  failure  control 

•  Completely  wired,  assembled  and  flame- 
tested  at  the  factory  to  guarantee  peak 
performance 

•  Listing  by  Underwriters'  Laboratories, 
Inc. 


NATIONAL  CHAMPION  HEATERS- 6  Models  —  66  Sizes 
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"Iche"  Automotic  Ceiling  Shutters 

Us«d  for  ottic  vontilotioii.  Inafollod  in  oftic  floor  at  tho 
baa#  of  a  panthouao.  Hi#  louvora  boing  oporotod  by  tho 
taction  of  tbo  fan. 


ELGO  SHUTTER  4  MFC.  CO. 


273t  W.  WARREN,  DETROIT  t,  MICH. 
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MpOh  R  —  inverted 

unit  with  dterharea 
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Teordrop  detiyn 

Comboition  Chornber 
fba  heorl  of  National 
Chomptont 


Write  today  for 
complete  information 
and  tpecificatione. 


NATIONAL  HEATER  COMPANY, INC 

('lior.i  Am  ihk  ,  Si  I’, ml  1  Miiini  ^l.i 
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FAMOUS 

AUTOMATIC  SHUTTER 

Unusually  sontitiva  to  air  cur* 
rontt,  causing  the  louvort  to 
opan  instantly  whan  tho  fan  it 
turned  on— ond  snap  shut  whan 
tho  fan  is  turned  off. 

Tho  oluminum  louvers  are 
weatherstripped.  The  best  fit¬ 
ting  shutter  on  the  merfcet. 

Sires  from  12"  to  72"  ssuort 
also  roctaniular. 


BLOWER  WHEELS 

Built  to  your  speciricotlont.  All 
types  heavy  duty  wheels  —  tingle 
inlet,  double  inlet,  forwardly 
curved,  and  bockwordly  curved  — 
oil  sixes  6"  to  72"  diameter. 
Welded  or  riveted  construction. 
Prompt  deliveries.  BARRY  blower 
wheels  ore  precision  built,  expertly 
trued,  and  perfectly  balanced  by 
specialists  for  long,  smooth  service. 
Send  specificotiont  for  quotation, 
performance  data,  etc.  to  BARRY 
BLOWER  CO.,  3110  Californio  St. 
N.  E.,  Minneapolis  18,  Minnesota. 
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{Continued  from  page  160) 

hammer  mill  and  then  classified 
through  a  special  screener.  It  is  neces¬ 
sary  to  preheat  the  reactors  to  1000 
deg  F  in  order  to  ignite  the  coal  par¬ 
ticles.  This  is  accomplished  by  intro¬ 
ducing  air  and  city  gas  into  the  burner 
and  igniting  the  mixture.  When  the 
temperature  of  the  burner  exceeds 
1000  deg  F,  the  steam  and  recycle 
streams  are  introduced,  and  the  cosi 
feed  turned  on.  If  the  temperature 
continues  to  rise,  the  gas  is  shut  off. 
The  plant  is  now  on  stream,  and  flow 
conditions  can  be  adjusted  to  obtain 
the  desired  temperature.  The  tem¬ 
perature  is  controlled  by  the  amount 
of  oxygen  admitted  into  the  burner 
section.  Shutdown  is  accomplished  by 
introducing  nitrogen  in  the  burner 
and  turning  of!  the  air  supply.  This 
is  continued  until  it  is  certain  that 
the  reactor  is  below  the  clinkering 
point. 

•  CONCLUSIONS.— Although  the  oxy¬ 
gen  consumption  of  the  pilot  plant  is 
quite  high,  the  plant  exhibits  high 
thermal,  carbon,  and  ash  efficiencies. 
Carbon  efficiencies  and  size  of  fly  dust 
can  be  altered  since  they  depend  pri¬ 
marily  upon  size  of  coal  feed  and  gas 
velocity  through  the  bed. 

Test  data  on  the  gasifier  are  given 
in  a  report  by  George  A.  Kennar  and 
R.  W.  Moulton  in  the  October  Quar¬ 
terly  of  the  Engineering  Experiment 
Station,  University  of  Washington. 


SUMMER  COOLING 

at  low  cost  in  combination  with 

water  and  steam  systems  discussed. 

New  methods  of  obtaining  low  cost, 
more  efficient  summer  cooling  for  resi¬ 
dences  in  combination  with  forced  hot 
water  and  steam  heating  systems  dom¬ 
inated  discussions  at  the  semi-annual 
meeting  of  the  Institute  of  Boiler  and 
Radiator  Manufacturers  held  in 
Absecon,  N.  J.,  recently. 

•  NIW  MITHODS. — A  report  on  the 
Institute’s  research  program  included 
announcement  of  a  new  low  installa¬ 
tion  price  of  $1000  for  the  complete 
installation  of  an  integrated  chilled 
type  summer  cooling  system  for  medi¬ 
um  sized  homes.  The  Institute  states 
that  this  marks  the  first  time  that  the 
cost  of  such  systems  has  been  brought 
down  to  a  level  competitive  with  that 
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SUMMER  COOLING 

for  other  types  of  sumnier  air  condi¬ 
tioning.  The  methods  which  helped  re¬ 
duce  the  cost  include  new  techniques 
of  calculation,  design  and  installation 
of  year-round  heating-cooling  sys¬ 
tems.  Developed  under  the  research 
program,  they  emphasize  more  ac¬ 
curate  calculation  of  cooling  loads  or 
the  amount  of  heat  to  be  overcome  in 
a  home,  and  more  precise  sizing  of 
equipment  as  the  best  means  to  lower 
costs  and  more  efficient  operation. 

•  OTHER  DEVELOPMENTS.— Other  new 
new  developments  include  findings 
drawn  from  operation  of  a  new  forced 
water  heating-cooling  system  installed 
in  a  research  home  at  Urhana.  These 
tests  showed  that  lower  operating 
costs  resulted  when  smaller  size  units 
were  run  continuously  in  the  home,  as 
compared  to  the  intermittent  opera¬ 
tion  of  larger  units.  Also,  they  showed 
that  a  satisfactory  cooling  job  could 
be  done  with  only  two  accurately  sized 
units  as  against  the  six  units  called 
for  under  the  old-style  method  of  cal¬ 
culating  cooling  loads.  This  finding 
led  to  an  estimated  reduction  of  nearly 
50%  in  equipment  and  installation 
costs,  and  to  the  estimated  cost  of 
$1000  for  addition  of  summer  cooling 
to  the  heating  system.  Units  employed 
were  so-called  forced  convectors  which 
heat  as  well  as  cool.  The  system 
may  be  combined  with  cast  iron 
or  fin-tube  baseboard  heating  units, 
either  in  new  or  existing  homes.  An¬ 
other  finding  reported  was  that  small¬ 
er  units  running  continuously  pro¬ 
duced  more  uniform  temperatures, 
avoiding  fluctuations,  and  a  lower  rel¬ 
ative  humidity  inside  the  house,  than 
did  the  larger  units  running  inter¬ 
mittently. 

•  COMMITTEE  REPORTS.— Among  re¬ 
ports  from  the  Institute’s  20  commit¬ 
tees,  which  are  composed  of  industry 
engineers  and  executives,  were  new 
recommendations  for  reducing  stack 
heights  and  the  cost  of  chimneys  in 
ranch-type  and  other  one  story  homes, 
with  no  loss  of  heating  efficiency; 
for  improving  the  performance 
standards  and  tests  for  heating  equip¬ 
ment,  including  indirect  heaters  for 
domestic  hot  water;  and  for  approv¬ 
ing  applications  for  official  I-B^ 
ratings  for  cast  iron  boilers,  base¬ 
boards  and  fin-tube  radiators. 

(Continued  on  page  164) 
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A  NEW  more  reliable 
air  (onditionmg  method 


SUMMER  COOLING 

(Continued  from  imge  163 1 

•  FUTURE  PLANS. — PlartA  for  the  future  will  emphasize 
increased  attention  by  the  Institute  to  sales  and  sales  pro¬ 
motion;  closer  operation  with  the  air  conditioninfi;  and 
related  industries;  further  development  of  sound  stand¬ 
ards  fur  heating  equipment;  increased  research;  and  at¬ 
tention  to  advanced  training  in  heating  and  cooling.  Re¬ 
porting  on  progress  of  the  industry,  the  Institute's  current 
chairman,  Robert  S.  Waters,  announced  that  overall  sales 
of  f«>rced  hot  water  and  steam  heating  systems  were  ahead 
of  last  year.  Commenting  on  the  future  possibilities  for 
the  industry,  Mr.  Waters  predicted  “a  striking  change  in 
the  design  of  heating  equipment,  particularly  boilers,  base- 
hoards  and  hn-tuhe  radiators."  This  is  being  forced,  he 
said,  “hy  sales  considerations  brought  about  by  an  in¬ 
creasingly  competitive  market".  Mr.  Waters  noted  that,  in 
the  past,  equipment  design  stemmed  primarily  from  en¬ 
gineering  considerations,  while  today  those  of  a  sales 
nature  are  being  added  rapidly.  He  stated  that  new  prod¬ 
ucts  now  undergoing  test  and  development  may  revolu¬ 
tionize  year-round  air  conditioning  systems  as  we  know 
them  today. 
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#  This  Niagara 
"Controlled  Humidity” 
method  gives  you  the 
MOST  IPPICTIVi  Air 
Conditioning  because 
its  cooling  and  heating 
functions  are  made  com¬ 
pletely  separate  from 
adding  or  taking  away 
moisture.  This  assures 
you  always  a  precise  re¬ 
sult.  No  moisture  sensi¬ 
tive  instruments  are 
needed. 


NEWS  BRIEFS 

•  The  F.  Paul  Anderson  Medal,  highest  award  •»!  The 
American  Society  of  Heating  and  Air-Conditioning  Fn- 
gineers,  has  been  awarded  to  Charles  S.  Leopold,  prom¬ 
inent  Philadelphia  heating  and  air  conditioning  consult¬ 
ing  engineer.  In  making  this  announcement  for  the  So¬ 
ciety,  L.  N.  Hunter,  president  of  the  organization  and 
vice  president  of  the  National  Radiator  Company,  said 
that  Mr.  ly^opold  had  been  nominated  for  this  high  honor 
l>ecause  of  his  outstanding  c«mtrihutions  to  the  advance¬ 
ment  of  human  comfort  in  the  fields  of  heating,  ventilat¬ 
ing  and  air  conditioning. 

•  In  conjuncti«)n  with  its  industrial  hygiene  program, 
the  Institute  of  Industrial  Medicine,  New  York  I  niversity 
Post-Graduate  Medical  School,  is  offering  two  courses 
designed  to  deal  with  some  of  the  basic  problems  en¬ 
countered  by  those  concerned  with  the  control  of  en¬ 
vironmental  hazards.  These  courses  were  planned  lo  l»e  of 
particular  interest  to  industrial  hygienists,  safety  engi¬ 
neers,  industrial  physicians,  insurance  representatives  and 
others  in  the  field  of  occupational  health  and  safety.  The 
courses  are  given  in  cooperation  with  the  University's 
College  of  engineering  and  will  be  held  at  the  Kngineer- 
ing  School  during  the  spring  semester. 

•  A  three-day  Industrial  Ventilation  Conference,  spon- 
s«»red  jointly  by  the  New  York  State  Labor  Department’s 
Division  of  Industrial  Hygiene,  and  Rensselaer  Polytech¬ 
nic  Institute  in  Troy,  New  York,  will  l>e  held  at  the 
Institute  on  January  31  and  February  1-2,  1953.  De¬ 
signed  to  increase  knowledge  of  industrial  exhaust  sys¬ 
tems  which  comply  with  the  New  York  State  Industrial 
(^odes,  the  conference  will  also  include  lectures  by  per- 
stmnel  from  the  medical  and  chemical  units  of  the  De¬ 
partment’s  Industrial  Hygiene  Division.  Main  emphasis, 
however,  will  he  on  exhaust  system  design.  Basic  engi¬ 
neering  lectures  will  he  given  by  experts  of  the  Engineer¬ 
ing  Unit  of  the  Division  of  Industrial  Hygiene. 
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MOST  FLIXIiLi.  You 

can  reach  and  hold  any 
condition  in  response 
to  instrument  settings, 
or  vary  it  as  you  wish. 

IA8IIST  TO  TAKI  CARI  OF.  The  machine  is  access¬ 
ible,  the  control  circuits  are  simple  and  easy  to  operate, 
and  there  are  no  solids,  salts  or  solutions  to  he  handled. 

MOST  COMPACT.  It  does  a  very  large  amount  of  work 
in  a  small  space. 

INIXRINSIVI  TO  ORIRATI.  At  normal  atmospheric 
temperatures  (unlike  systems  that  use  refrigeration  to 
dehumidify)  it  needs  no  summer  re-heat. 


Drying  Inrlmiirial  Mnirrint 


Write  for  Bulletins  it2  and  laa 


Dapt.  HV,  40S  Laxington  Ava. 
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SERVICE 


VIMU^TION  eOMTMHL.  Pm$»  lU.  Thla 

eompany’s  vibratton  laolaton  allow  haavjr 
uppar  floor  air  conditlonlnc  aqulpniant 
Inatallation  without  floor  rainforoaiiMt 
and  with  poaitlve  aMuranea  of  vibration 
and  nolaa  control.  BuUatln  avaUabla. 


pOfllOMtJ  fv  InfflfMflfiMI  ffBHI  RMMiiffflflIiMfV* 

I E*  miflfl  WwW^^  H  nNIOfl  TO  it®T  OB  BOVB^TlflB^flBBTai  TflBaB  WftIBli 


eOMMMMMO  UNITS.  Paga  U.  Whathar 

it’a  a  room  air  conditlonar,  a  laiw  Piw* 
aga  unit,  or  a  huga  factorr  asraCIm,  tra 
hennatic  compraraor  is  recommandad.  n 
is  available  in  air  coolad  typaa  from  Hi 
through  3  hp  and  in  watar  ooolad  typaa 
froml/g  through  Tlfc  hp.  Condanaad  eata; 
log  avulabla.  . . . — .......naiB  W 


••eUlM  TOWBR.  Pago  154.  Thia  eon^ 
panjr'a  cooling  tower  has  moca  eapao^ 
oauuso  tha  radistrlbutlng  dacks  kaap  tha 
water  uniformly  auspandad.  providing 
maximum  contact  betwaan  air  and  water. 
Casing  and  pump  are  of  ham  gaga  ateid. 
hot  dip  nlvanlxcd  aftM  tabneatlon.  Unit 
is  ahlmiM  aaaaamblad  l^t  can  be  knooad 
down  to  allmlnata  rigtfng  eorts,  3  to  t  ton 


!orro^n  col 
ran.  Bullatta 


capacities. 


years,  thia  company  has  paced  tha  Am 
in  unit  heating  svery  modal  provldas 
p^aet  heating  comfort  plua  l<maat  poa* 
atbla  fuel  cost.  This  b^nead  hMtlng  la 
tha  raault  of  discharge  tamparatmrM  «f 
114  to  120  dagreaa  being  corroetly  nteM 
to  heat  throw  and  air  volume.  Bwom 
available. . . . nmm  m 

VBNTILATIOM.  Paga  ITS.  Where  the  p^ 

lam  is  ventilation,  tha  solution  la  Sito 
company's  system.  This  eompanjrs  ntwn 
ventilators,  arith  or  arlthout  fans,  can  A 
the  most  for  you.  A  2  mph  arind  oparatoa 
this  company's  rotary  and  it  eontmoaa  to 
exhaust  dunng  wind  hills  due  to  aupartor 
balance  design.  Inforroanon  avaUfDle... . 


qulras  tower  Jolni 
pipe  thrsadtag.  1 


panturs  control  which  are 
buildings  on  the  eampwa.  la 
Rouse.  Dunatar  Rouse.  M 
Vanderbilt  wD.  Qttauar 


•buida  voiuine  control  aa 
g  devices;  air  turning  « 
lie  cailinf  outlets,  and 


HJUM  MINT 

This  sarvica  ovoilobia  only  to  U.  S.  and  Canadian  raadan 


dram  daaof,  lirfomtsWoii  wfl  Im  issf 
dliwcfty  fcoin  iwBiHilBchitBfS. 


a^^ora  toM 

5*tolA 

•Mmm  tol 

SbAi: 

m  flMlaalng  Bnat  arnri 

nil  IS  M'li 

I 


/ 


SERVICE 


OMmotoeturcr.  iBcb  haa  Kiuan  foot  of 
bMtinc  aurface  par  boHar  honapowar  In 
atrtct  aocordanca  with  ^  Stael  BaUar 
iMtltuta  Coda - - Nm  Xm 


170.  Duct 

m  wan  ax* 


!tad  dtraetly  to  tha  vaawtad 
ia  partlctilarly  halpfol  la  multi* 
lUnc  daalcn.  Bullaua  arallabia. 


T  IWMt  PaM  Jf7.  An  loatni* 

I  «Si5i  fumtahaa^  tha  data  naadad 
data/ mini na  oparatlon  of  baattnt 
L  It  racoroa  an  a  tapa  tha  tima  tha 
want  on,  how  lone  ft  waa  on.  and 


wvm  vn,  omw  wm  wn,  »aM 

nan  It  want  off.  Inatrumant  alao  adda 
9  on  tha  tataHaar  tha  total  **On*'  ttma. 
Itaratura  arallabla....... _ Nam  SM 


for  nuodmun) 
low-eoat  malnl 
I  unuaual  abla  In  U  to 

ttaatt  In  paeltlaa  to  rf. 


Mffff  VffMTILATOII*.  Paca  IM.  You  tta 
aaaumd  of  dapandabla  ▼antilatlon  wtwn 


Inauiation  to  tha  p4pa  raaiutlna  in  an 
unMnMwiffntpa  Inaulattan  at  law  aoat. 
Availabla  la  thraa  gradaa.  Litaratura  avul- 
abto.......... . . . Mm  Ml 


AM  NANDCIMO  m 

11.  nua  company  la 
tiM  of  aall^  dlff 
dlffuaar  luUta,  frlUi 

aaaaad  and  rm  atai 
baaaboard  radlatora. 


r  thaaa  roof  yantUatora  of  whl^ 
typa,  aiaa,  and  capacity  for  all 
liramanta.  Lina  includaa  pro* 
a.  cantrifuaal  fana,  atatlonary, 
1  rldxa  roM  vantllatora  and  ac- 
^toloc  ayallatte.......liaaa  Si 


TfMaMMTATM  00jlT|ML«.  Paca  7i. 

twa  aompaalr'a  Typa  ■  tharmoatatic  tam- 
paratura  racnlator  ia  daalgnad  for  auto¬ 
matically  raculatinc  tha  flow  of  liquid  or 
ataam  throuch  a  yalya,  au«  aa  In.  for_ax- 
ampla.  a  dairy  which  la  iUustratad.  Yhla 
eompany’a  llna  of  raculatora,  mixlnc 
vahraa  and  controllara  ara  parformanea 


®T  NffATflHL  ;^«a  1T4.  A 

la  of  Oila  Una  U  aimpUclty  of  aceaaa 
f,  no  dlamantUnc  bainc  naeaaaary 
M  £u  tha  aeeaaaoriaa  ara  mounts 
la  tha  ^tar.  Ayailabla  for.^,  ^ 
or  dual  gaa  and  oil......--ltam  ata 


layout. 


wa  duct  fana  ax- 
mey  by  avoldlnc 
tha  air  atraam. 
>1  and  accaaaibla, 
bmreatad  from 
ibla  in  aiaaa  from 
r.  Bullotin  avaU* 


MPff  Uadda  front  covjnr.  There 

la  a  atodi  nanflar  of  thla  maka  for  aoary 
mnlnc  rauulramant  from  a  atmpla  orator 
PM  M  a  hich  praaaura,  hlch  tomparatura 
ataam  llna.  Wnara  naeaaaary.  thara  arc 
ancinaarad  hanflora  to  companaato  tor 
thannal  movamant.  Information  ar^* 


■OlliMM*  Pad*  S.  Plannad  aa  parfactly 
uttaflratod  nnita.  toraa  matched  hollar 
iMurnm  nnita  ara  mown  aa  made  In  oo* 
oparatloa  with  three  burner  manufac* 
tiinara  by  thla  nationally  known  hollar 


In  proper 


ffTOICKfffl.  Pace  41.  Thaaa  atokara,  auto- 

TMttoaiij  oontroUad  and  orltti  powor-op- 
aratad  dumplnc  gratae.,  ara  balag  uaad  for 


cago.  Two  40,000  pound  and  om  Xt.000 
pouito  par  hour  ateamlng  cwaclty  boilan 
ara  to  be  uaad.  ThM  atokara  burn  aU 
bitumtnoua  coala.  lignito  and  wood.  Catajoa 


company'e  8m  of  motor  pumpa^M  da- 
aignad  apaciflcally  for  air  conditioning 
puratlona.  Paaturaa  Include  top  hydraulic 
parformanea.  anrudl  aim  and  limit  weight, 
maehanieal  aaala.  aaay  hand  rotating  tor 
atart-up  and  eompatluve  pnca...HM  Ml 
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MOKZLn.  Pace  67.  A  new  peak  In  Bpraj' 
lac  efficiency  le  obtained  with  ttMee  non* 
cloc  aoxzlM.  Available  in  either  cone  tftmy 
or  Ian  epray  typce.  The  former  U  moat 
popular  for  cooilinc,  recooUng.  waabing, 
rlnelng,  air  conditioning  and  simlar  opcra- 
tiona,  we  latter  being  particularly  desir¬ 
able  for  surface  waehing.  Cone  ty^  avail* 
able  in  three  types.  Spray  noxsle  bulletin 
avallAle  .... !.!T. . I*sm  M6 


NBAT  PWMP  ffOIITIiOH.  Page  31.  This 

company's  automatic  control  la  used  on  the 
various  beat  punw  installations  In  Port* 
land’s  loultSDle  Building  which  provldas 
air  condiboning  at  less  than  half  the  aver- 
age  cost  of  other  office  buildings.  Outdoor 
master  thermostats,  step  controllers,  and 
submaster  Wermostats  are  used  in  this 
buUding  . Ns«  M 


NOT  r'ATBN  VINTINO.  Page  W.  A  com* 
prehenslve  Una  of  fully  automatic  air 
vatves  for  not  water  heating  systems,  in* 
eluding  types  for  water  heater  convectors 


in  boW  horlaontal  and  vertical  types,  baae- 
boaid  radiation,  free  standing  radiators 
and  hot  water  piping  in  general  Acceaeor* 
UM  and  repair  parts  also  avsilable.  Catalog 

AIN  eONOITIONINO  DIAUNHS.  Paga  66. 

This  company  has  I965*s  big  opportunity 
for  dealers  in  its  psckaged  air  conditioners 
wlW  a  five-year  warranty  and  waterlses 
air  cooled  air  conditioners  in  3,  3,  S,  and 
7h  h.p.  slses.  Advertisement  includes  an 
appeal  from  the  vice  president  in  charge 
of  sales  for  dealers  to  gat  in  touch  with 
him  _ Nsni  m 

PACKAQKD  NOlUmS.  Page  ».  Continu¬ 
ous  satlsfaetion  wiW  a  150  np  unit  of  this 
make  by  a  Mid-West  meat  packing  olaat 
led  to  the  addition  of  a  350  ^  gas%red 
unit  SavingB  srlth  Wls  boiler  start  wlW 
compact,  simplified  Installstion  and.  once 
installed,  its  features  keep  right  on  ssving 
in  fuel.  Bulletin  avaUable . Hom  m 


SOUND  eONTNOL.  Page  36.  Packaged 

sllsnclng  units  which  fit  directly  in  the 
duct  work,  savinn  time  and  money  on  in- 
stsUstlon  coats,  one  seven  foot  unit  re¬ 
duces  noise  level  below  what  100  feet  of 
duct  lining  could  accomplish  and  wnh  low 
pressure  drop.  Constructed  of  galvanized 
steel  or  aluminum  and  available  in  nine- 
teen  standard  sizes  for  use  wlm  all  styles 
and  sizes  of  ducts  and  in  elirat  types  to 
meet  any  desired  condition.  Information 
available  . Itsm  SI 


TANKS  AND  TANK  LININD.  Page  IS. 

This  company  is  a  specialist  on  tank  fabrl- 
cation  at  low  cost  and  on  tank  lining  of 
various  types.  Literature  available. 


VHNT  SITS.  Page  ISL  VentUatlag  sets 
avaUable  as  pachaged  units,  furnished 
ready  to  run  after  bolting  to  foundation 
and  eonaacting  to  duet  work.  Available 
in  slaas  from  TOO  to  lO/MW  efm  capacity  snd 
tor  indoor-outdoor  mounting.  Bulletin 
available . Hsm  SO 


AIN  NAMDUNO  SQUIPtlNNT.  Page  3n>3t. 
A  comprehensive  line  of  heating  and  venti¬ 
lating  and  dust  control  equipment  Includ¬ 
ing  unit  heaters,  unit  ventilators,  blowers, 
propeller  fans,  heating  and  ventilating 
unite,  dynamic  preetpitators.  hydro-etatic 


renewable,  washable  air  filters.  Com¬ 
pany  invites  readers  to  visit  their  five 
boouu  at  the  Philadelphia  show _ Hsm  Sg 


DUCT  ffUNNACN.  Page  23.  A  new  secUonal 

duet  furnace,  gaa-ftred,  which  repreeents  a 
nmr  concept  m  duet  heating  equipment. 
'Hie  furnaces  are  assembled  on  We  Job  of 
four  basie  sections  and  include  heat  ex¬ 
changers  wlW  components  for  air  moving, 
cooling,  cleaning,  and  humidification.  Ca- 
pacitles  range  upward  in  steps  of  IO.OM 
Btu  from  150,000  to  over  3,000,000  Btu  per 
hour.  Bulletins  available - Item  3t? 


AIN  eONDITIMNND.  Page  55.  BoW  air¬ 
cooled  and  water-cooled  air  conditioning 
units  for  residential  and  commercial  air 
conditioning  in  slzm  from  3  to  5  tons 
capacity . Ham  ai 


NACHANT  NNATINN.  Page  50.  Radiant 

heating  has  been  wid^  adopted  in 
churchm  due  to  its  gentle  sun-flke  warmW 


on  radiant  heating. 


POWDRR  PASTINBRS.  Pago  154.  How 

your  eoets  can  be  controlled  by  powder 
actuated  fasteners  for  fastening  into  steel 
and  concrete.  Data  sheets  and  bunetin 


CNNTmrUNAL  COMPNNCtONg. 


ton  hetmam  centeifugal  compressor  that 
meets  smaller  load  requirements  by  auto- 
mat^ly  Wrottling  dowi  to  m  low  as  10%  ■ 
rated  capacity.  Also  Wown  will  be  We 
cottmopr*  room  air  rondltioners,  aoned 
condltionm.  unit  vennUtor,  unit  heaters, 
water  chillers,  coils  and  convectors. 
. Ham  361 


eMDNNSINN  UNITS.  Page  13.  Teatured 

is  Wls  company’s  refrigeration  condensing 
units  for  remote  sir  conditioning  installa¬ 
tion  in  commercial  and  industrial  appllca- 
tiom  in  slzm  up  to  75  hp  wlW  oipaelty 
control.  Compressor  units  for  urn  with 
evaporative  condensers  are  also 
up  to  75  hp  Information  available. 


raatursd 

idenslng 

installa- 


ntrol.  Compressor  units  for  urn  with 
i^ratfve  condensers  are  also  available 
to  75  hp  Information  available.  Hsm  363 


pan^s  prefal 

terns  are  det  _  _ _ 

overhead  distribution  6i  stesmreondensate 
retorn,  end  1^  and  chUled  water. 
■yHema  are^  telgnad  and  constructed  5 
quality  mate^als,  time  test^  and  ^ 
proven.  Information  availa^. _ .Hsm  ID 


Page  73.  This  com- 
insulsted  piping  sys- 
for  underground  utd 


Uw  thii  Digdit  to  toesfi  mi  rsfsr  to 
advorfissmsiiti  dppMriiM  In  Mib  hwo 
of  AIR  CONDITIONII^,  HEATING 
AND  VENTILATING,  thou  flH  otif 
and  man  fita  prapaid  pogfeard  to  ra- 
quast  furthar  information. 


AIR  HAND _  _  _  . 

handling  unite  in  34  different  flam  for  pin¬ 
point  seleettoa  to  give  ejtoaely  controlled 
balance  of  system.  Coimaaers  avallaM 
from  3  tp  60  tons  Mparnty.  Company 
makes  miutl-aoned  unite,  packaged  air 
conditioners,  evaporative  eondenaere,  eeql- 
Ing  towers  and  mairt  coils.  Catalog  avaU- 


e  m.  Air 
MS  for  pln- 
controMgd 


towers  and 


isnasrs,  eeql- 


RIPRMRNATIDN  DQUIDIfiCNT.  Page  40. 

Condensed  deaeriptions  and  lUustra^ns 
of  this  company’s  line  of  nquld  shiUera 
and  heat  pumps,  all  metal  cooling  towers, 
small  tonnage  condenmrs  of  tto  shell  and 
tube  type  and  shell  and  ew  type  a^ 
large  tonnage  condenrors  for  rreoh  or  ans- 
moi^.  When  the  job  is  to  chill  water, 
the  system  can  be  planned  wlW  thtecom- 
peny  s  line.  - .....Nam  3m 


WALL  RADlATIDIL  Pages  46-47. 'A  asw 

line  of  along-the-wall  radiation  for  com- 
merelal.  Industrial  and  inatitotlonal  build¬ 
ings.  |t  can  be  one,  two  or  Wree  tiers 
high  tor  steam  or  hot  water  and  of  steel 
and  non-ferrous  eiamanta.  It  to  fiush 
mounted  alonsthe  wall  by  positioning  the 
hanging  atrip.  BenMnt  support  to  attached 
to  We  sMp,  element  hung,  and  ona-pisce 
cabinet  mounted.  Company’s  bullsti" 
svallabla.  ........................Nam  m6 


AXIAL  FLOW  FANS.  Page  63.  A  aomplote 

line  of  axial  flow  fan  equipment,  taohid- 
ing  bisected,  upMast  roof  fans,  btoseted 
duct  fans,  tiimcfed  hoOdbd  roof  tons,  axial 
flow  Impeuers,  tuoe-axlal  duct  fsiu  of 
cither  belt  drive  or  direot  drive,  upblsst 
roof  fans,  and  hooded  roof  tons.  Catalogs 
available.  .......... _ ..........Nam  ml 


tUFDLV  NRATOMk  Pago  16.  When  ate  to 

exhausted  from  smay  booths  or  other 
plaSR  operations  if  must  be  rsptaoed  by 


heated  and  require  no  expeni 
work.  liM  coils  cannot  frsem 
steam  pressure  to  on  at  all  t 
formation  available.  ............ 


a  beeauM 
times.  In- 


VNNTILATINN  FAN.  Page  46.  This 
sets  a  new  standard  in  qutoi,  eflletsat 


sets  a  new  s 

formanoe.  u 
1,000  to  500,1 
In  quality) 
specify.  Dul 


uidard  in  qutoi, « 
available  in  cat 
0  cfm.  Its  "Q"  ! 


10  to  500,600  cfm.  Its  "Q"  iaetor  (bum- 
quality)  makaa  it  your  safest  ton  to 
eQj.  Dullsttn  svallsble.  _ _ Item  3|l 


RAOIATDII  TRAFVk  Psgs  3.  A  survsy  of 

51A16  of  this  compsny^f  rsmstor  traps 
mowed  en  average  of  304  years  of  aorvwc 


and  still  going  strong, 
coats  par  year  per  unit 


The  maintensnee 
waa  34  cents.  Pur- 


eoate  par  year  par  unit  was  34  cents.  Pur- 
Wsrmors,  30,660  of  thoao  traps  aversgsd 
tom  Wsn  04  cento  per  tap  or  less  than  a 
penny  a  year.  Available  In  te,  %  and  1 
inch  atom  in  diaphragm  or  bouows  typo. 
Catalog  available . Item  St 


MUMTUNN  OONTDOL.  Page  164.  A  method 
Of  controUing  humidity  wSwe  heating  end 
cooling  functions  sre  oomptotely  mpsrste 
from  adding  or  taking  sway  mototure.  This 
amuroa  a  praclm  result  At  normal  atmoa- 
phorle  temparatures  It  naeds  no  summer 
re -beet  making  It  Insxpenslvs  to  operate. 
Bulletins  svallaote. _ _ Hem  3n 


itures  it  naede  no  aummer 
r  it  inexpensive  to  operate. 


Ckdg  iNimbgn  corrgtpoiiding  4d  thg 
g^VDHioDnNNifi  in  yoti  ntd  in- 
fwDilDd,  print  your  nnmo  ond  nd- 
drD66  ehtofty.  Information  wfll  bo  font 
diroctly  from  manufactiffort. 
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Tbit  sarvica  ovollobla  only  to  U.  S.  ond  Conodlon  raodara 


Nenire  af  Fbm's  tuainam. 


Thto  cord  is  void  oftar  April  1,  1955 


SERVICE 


lUSINESS  RE^LY  CARD 

aum  mum  m.  m,  mo.  u»,  9.  u.  tt  il,  mm  tome. 
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There  is  e  type,  size  and  capKity  for  all  your  ventilating 
requirements.  Efficient  and  economical  Penn  Ventilators  are 
easily  installed  and  last  long,  providing  years  of  trouble-free, 
inexpensive  ventilation.  They  have  been  removing  dust, 
vapors,  smoke,  heat,  fumes  and  odors  from  public,  com¬ 
mercial  and  industrial  buildings  for  more  than  a  quarter  of 
a  century. 

Wrir*  for  daicripfiv*  lit«ratur»  on  >h#  onfiro  lino  .  .  .  and 
tar  quolifiad  racamm»ndaHan$  and  prompt  quotatlon$. 

Monufoclurort  ofs  PropolUr  aon  —  Conirifugol  Fan, 
Stationary,  Rotary  and  RMpo  Roof  Vontilatort  and  oxcoMary 
produxtt.  RoproMntativo*  and  dtotribatart  in  principal  cHiot. 


iril! 


All  COWNTIOIIIIK 
FMC  CONTIOl  AND 
VENTUTION 

DNST  AND  m  COUECTION 
MATEHALS  NANDUM 


\  with 

(FLCXAUST 

STho  high't 
spiral  •wire 
moving  air. 


<S) 


HOSE 

•qualify,  rainferced, 
hoM  dosignod  for 
,  dust,  fumes,  materials. 

H«r«  Cott-Cyttlng  Advantagm$i 

•  EASY  INST AUATION  —  Unskilled  labor  can  cut,  couple  or 
cuff  Flexaust  hose  in  a  Jiffy.  It’s  so  light,  a  child  can  lift  it. 

•  DURAUE,  STRONO  —  Flexaust  hose  is  highly  resistant  to 
abrasives,  aging,  corrosion,  moisture,  chemical  deterio¬ 
ration  and  flexing  fatigue.  It  has  a  bonded,  double  ply, 
double  overlap  construction. 

•  AIRTIONT-Ideal  for  pressure,suction,or  gravity  operations. 

•  HlOHlV  nixiMJ  —  Can  maintain  large  sections  on  sharp 
bends;  won’t  kink  or  flatten. 

WglTB  TOn AY  for  now  bullotlns  on  FLEXAUST  bone  and  eompenlo* 

wisiiB  iwt/mi  poBTOVENT*  duet:  Product  Information  *  * - 

oorios  and  Inatallatlon  •  Toebnieol  Data  •  Application  Date. 


THE  FLEXAUST  COMPANY 

Oetst.  NV-1,  100  Parh  Avenue,  New  YeHi  IF,  New 
Distributors  bi  Principol  Cities 


fLCIftUST”  PORTOVCNT'  BLOFLCl’  'T.od 


J 


Cut  Tank  Costs 

^TWO  COMPLETE  SERVICES 


Up  to  date  automatic  and  oemi* 
automatic  production  equipment 
in  the  honda  of  okillad  craftoinan 
mean  low  initial  coota.  True  ocon- 
omy  in  olfactad  in  the  many  added 
yean  of  uoafulneoa  inhoront  in  a 
Novelty  product  built  to  top- 
quality  otondarda 

Per  Eree  ffserelvre  etid  Iis^ 


Lot  our  Novelon  Lining  Depart- 
mont  offer  their  sugseationa  oe  a 
solution  to  your  storage  problem. 
Considerable  savings  are  often 
possible  by  specifying  a  time- 
teetsd  lining  os  on  alternate  to 
far  more  espenoive  steel  alloys — 
erith  protection  against  corrosion 
guaranteed 


NOVELTY  STEAM  BOILER  WORKS,  INC. 

Qualify  faljn^afon  for  50  Yfors 

(  loff  cjnci  Kloman  Sm.  Jl* S a‘3  Bfilt  morr  30  War^irjnd 

Boftimofe  PLa/o  2  0425  •  New  York  BAysirte  5  '5'500] 


Solve  youi 
Problems 
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London  Letter 

\  Concluded  from  fta^e  12n 

<^>crupant  could  turn  off  his  radiators  and  still  obtain  a 
uwful  amount  of  heat  through  the  nails  from  his  neigh> 
hours  on  either  si<le.  To  prevent  his  getting  heat  for  noth¬ 
ing  there  would  have  to  Ik;  a  two-part  tariff  with  a  high 
fixed  charge.  Then  the  unit  charge  would  lie  »o  low  as  no 
longer  to  constitute  a  spur  to  economy.  The  fixed  resistance 
can  l»e  adjusted  so  that  the  meter  does  n<»t  stop  even  with 
all  radiators  off.  The  only  possibility  of  fraud  left  is  for 
the  <K.‘cupant  to  cut  the  wires,  and  it  is  a  simple  routine  for 
the  meter-reader  to  cheik  that  this  has  not  lieen  done. 
If  it  is  all  that  it  is  claimed  to  Ik*,  it  may  have  a  big  in- 
iluence  on  the  future  of  district  heating  in  Britain. 

For  the  development  of  m»>re  s(;hemes  like  the  Pimlico 
estate  the  engineers  must  Ik*  assured  that  they  will  pay. 
The  prosfKK-tive  tenants  cannot  value  in  hard  cash  the  con¬ 
venience  and  absence  of  dirt  and  smoke,  l)ecause  they 
have  t>een  laying,  setting,  drawing,  mending,  stoking  and 
poking  o|>en  fires  since  childhoiMl.  Say  it  will  cost  them 
eleven  shillings  a  week  for  heat  and  hot  water,  and  they 
turn  it  down  and  go  live  somewhere  else.  Say  it  will  cost 
them  so  much  a  therm,  with  power  to  adjust  their  con¬ 
sumption  and  their  costs,  and  that’s  a  different  pair  of 
shoes;  in  a  few  months  they  are  using  more  heat  than 
ever  lK*fore  and  perhaps  paying  fifteen  shillings  a  week 
for  it.  And  the  wh«>le  sc-heme  l>e<-omes  a  financial  success. 

There  is  no  doubt  the  Pimlico  s<‘heme  is  a  success  from 
every  other  point  of  view.  The  tenants  like  it,  and  the  gen¬ 
eral  public  know  that  the  heat  from  Battersea  is  l)eing 
used  instead  of  increasing  the  pollution  of  the  Thames. 
Three  thousand  dwellings  and  11, (KM)  people  are  such  large 
numl>ers  that  the  man  in  the  street  cannot  appreciate  that 
Battersea  is  still  putting  98%  of  its  waste  heat  into  the 
river.  Once  it  is  gras|)ed  that  the  Thames  is  having  the  heat 
equivalent  of  s«)me  4000  tons  of  coal  poured  into  it  daily 
from  all  sources,  it  cannot  be  Ijelieved  that  the  effect  of  this 
on  pollution  is  (|uite  undetectable  in  conqiarison  with  the 
4tM)  million  gallons  of  partially  treated  sewage  that  Lon¬ 
doners  put  in  each  day.  And  anglers  are  only  just  coming 
to  realize  that  one  of  the  biological  pnK^esses  that  may  well 
l>enefit  from  a  modest  increase  in  tem|K*rature  is  the  breed¬ 
ing  and  growth  of  fish. 


This  is  the  story  of  how  to  save  money  on  ventilating 
—the  story  of  long  duct  runs  vs.  short  ducts. 

FitoaLBMi  To  reduce  long  and  elaborate  duct 
runs  connected  to  power  exhausters— runs  that  often 
cost  more  than  the  heart  of  the  system,  the  fan,  itself. 
This  problem  is  more  acute  in  multi-story  construc¬ 
tion  or  existing  structures  where  ducts  are  brought 
through  upper  floors  to  the  roof. 


SOLUTION  I  Use  Jenn-Air  Wall  Exhausters  .  .  . 
thus  eliminating  most  duct  work.  One  simple  opening 
through  the  outer  wall  permits  the  Wall 
Exhauster  to  be  connected  directly  to 
the  area  In  this 

way  valuable  interior  space 
is  saved  and  installation 
costs  are  reduced. 


COMING  EVENTS 


Where  listed,  names  or  titles  of  individuals  ore 
those  from  whom  further  information  is  available. 

SOLAR  ENERGY  SYMPOSIUM — A  world  symposium  on  opplied 
solar  energy,  sponsored  by  Stanford  Research  Institute,  Stan¬ 
ford,  Colif.  ot  the  Westward  Ho  Hotel,  Phoenix,  Ariz.  Choir- 
mon  of  the  Institute,  612  S.  Flower  St.,  Room  332,  Los 
Angeles  14,  Colif . JANUARY  12-1S,  19SS. 

ASHAE  MEETING — 61st  annual  meeting  of  the  American 
Society  of  Heating  and  Air  Conditioning  Er>gineers,  Inc.,  at  the 
Benjomin  Fronklin  ond  Bellevue-Stratford  Hotels,  Philodelphio, 
Pa.  A.  V.  Hutchinson,  executive  secretory  of  the  Society,  62 
Worth  St.,  New  York  13,  N.  Y . JANUARY  24-27,  195S. 

HEATING  &  VENTILATING  EXPOSITION— 12th  International 
Heotirtg  &  Ventilotir^g  Exposition,  at  the  Commerciol  Museum 
ond  Convention  Holl,  Philadelphia,  Po.,  held  ur«der  the  ouspkes 
of  the  Americon  Society  of  Heoting  ond  Air  Conditioniivg  En- 
gir>eers,  IrK.  E.  K.  Stevens,  InternotiorKil  Exposition  Co.,  480 
Lexington  Ave.,  New  York  17,  N.  Y..  .JANUARY  24-2t,  19SS 
{Concluded  on  fMge  172) 


Vttil  u»  in  Soolti  27  at 
(ha  ASHtVE  snow. 


Tie  lM|  Md  nMrt  •(  N  M  Mw  Rts( 

.Ifnn-Air  Imw- 
Ctmiour  Hoof 
KfkauaUrt 
ftnaiiin  l•lrn(la  with 
lutiay’a  buililinga. 
(iimr  are  unaiaklly 
VL  .  pent  houaea,  anti  grav- 
■A  j  tly  alarka.  Kiral  with 
/  apun  aluminum  rnn- 
'■”7  airuciion,  Jenn-Air 
Lk  liauairra  are  aetlinc 
ihe  trend  in  the  field. 


Arctiltacta  A  awiWara  eulWlnf 
inAianaoatIa,  Indiana 
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COMPUTE  FUXIBIUry  FOR  YOU 

Chcxsse  exactly  what  you  wont  with 
Governair  Air  Handling  Units.  Secure  more 
closely  controlled  balance  of  system  load 
by  simple  selection  of  air  handling 
component.  24  complete  and  individual 
sizes  for  greater  flexibility. 

OPTIONAL  GOVERNAIR  FEATURES 

•  H«avY-duty  die  formed  face  and 
by>pas8  dampers 

•  Generously  sized  permanent  and 
replaceable  filter  sections 

•  Mixmg  boxes 

•  Spray  and  pan  type  humidifiers 

Manufacturers  of  Multi-zoned  Air  Handling 
Units,  Packaged  Air  Conditioners, 
Evaporative  Condensers,  Cooling  Towers, 
Blast  Coils,  and  many  others.  Write  for 
complete  information  and  specifications.  ^ 


FROM  2  TONS 
/TO  60  TONS 


GOVERNAIR  CORPORATION* 51 3  N.  Blackwelder 
Oklahomo  City,  Okla. 


NEW 

Irmfrnt 


Aerovent  Fan  Company,  Inc 

Aih  and  Brandt  Street!  Pisw«,  Ohi 


hr  peek  efflefeiKy 
eed  ecoRosiy  in  all 
klffcer  static  pressert  renftf 


I  Designed  for  maximum  operating  performance 

k  and  low-cost,  easy  maintenance,  Aerovent 
%  “Vaneaxial”  Fans  utilize  specially  con- 
%  structed  propellers  and  guide  vanes  to 
%  provide  high-velocity,  straight -line 
%  air  delivery.  Available  in  sizes  12" 

%  to  48"  for  capacities  to  77000  CFM. 

Other  models  hr  every  air*nievinf  refniremenf 


e  e^^e  e  e  e  e  e  e  e  e  e\^e  e 

COMPARE  before  you  buyl 

r^nly  Modinc  AIRditioners*  offer  so  many  extra  qualin 
'^features.  Cooling  with  cold  water  from  a  central  chill¬ 
er .. .  heating  with  hot  water  from  a  central  boiler.  Quiet 
operating,  l^autifully  styled,  AIRditioners  are  ideal  for 
new  construction  or  modernization.  In  console,  conceal¬ 
ed,  built-in  overhead,  and  ceiling  types  —  each  in  2/3, 
1*1/2  and  2  ton  sizes.  A-I23f 

Get  all  the  facts  frr>m  the  Modine  repretetitativc 
liMcd  in  your  claMified  phone  book.  Or  write  for 
free  illustrated  Bulletin  7)4. 

^TraJemark 


All  Aerovent  Fans  are  rateil  in  accordance  with  the 
Standard  Test  Code  and  U.S.D.C.Cotnm.  Std.CS17S-51. 


Ask  for  free  folder  V-50! 


1511  DeKeven  Avenue,  Racine,  Wiscentin 
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FeunUin  In  tht  ur^iN 
•f  thi  StudtNt  UrInn. 


New  Student  Union 
Selects 

Frick  Air  Conditioning 
&  Refrigeration 

This  fine  building  of  the  Indiana 
University  Medical  Center,  at  In¬ 
dianapolis,  comprises  apartments, 
guest  rooms,  dining  halls,  swim¬ 
ming  pool,  etc. 


Tht  diihwMhIfli  roNHi  It  air 
eandtiMRMi  with  a  Frick  anlt, 

at  art  tht  X-ray  artat  at  atktr 
placM  an  tht  caMpui. 


Twa  Frick  “CCLIFSC”  caai- 
■rttiori,  aach  with  alnt  cyl- 
Mdcrt,  kandit  tha  air  caadl- 
llaflini  at  public  ipactt  Ih  tht 
StudtRt  UnIpn  at  IndiaRapalit. 


Here  both  air  conditioning  and 
food  service  loads  are  handled  by 
13  Prick  refrigerating  machines, 
and  a  Prick  unit  air  conditioner. 
Seven  fractional-horsepower  units 
serve  food-dispensing  equipment, 
while  four  of  T*/*  horsepower  each 
cool  a  dozen  walk-in  boxes.  The 
Prick  "ECLIPSE"  machines  operate 
a  chilled-water  air  conditioning  sys¬ 
tem.  Installation  by  Hayes  Bros., 
Inc.,  Distributors  at  Indianapolis 
and  South  Bend. 

Por  that  important  cooling  job 
of  yours,  specify  Prick  equipment: 
there's  nothing  to  compare  with  It. 
Write  now  for  Bulletin  100  on 
"ECLIPSE"  compressors. 


{Concluded  from  page  170) 

TESTING  MATERIALS  MEETING — 1955  spring  meeting  of  the 
American  Society  for  Testing  Materials,  at  the  Netherlond- 
Plozo  Hotel,  Cincinnoti,  Ohio.  Secretary  of  the  Society,  1916 
Roce  St.,  Philadelphia  3,  Pa. 

. JANUARY  31 -FEBRUARY  4,  19S5. 

INDUSTRIAL  VENTILATION  CONFERENCE— The  Uth  An 

nual  ConfererKe  for  bringir^  together  plant  engineers,  con¬ 
tractors  ond  others  interested  in  industrial  ventilation,  is 
co-sponsored  by  Michigan  Department  of  Health,  Division  of 
OccupatioTKil  Health,  and  Michigan  State  College,  School  of 
Engineerirtg.  Held  at  Kellogg  Center,  Michigan  State  College, 
East  Lansing,  Michigan.  James  C.  Barrett,  Ventilation  Engi¬ 
neer,  Division  of  Occupational  Health,  Michigan  Department 
of  Heolth,  Lansing  4,  Mich . FEBRUARY  14-17,  19S5. 

CORROSION  ENGINEERS  CONVENTION— Annual  convention 
of  the  National  Association  of  Corrosion  Engineers,  at  the 
Palmer  House,  Chicogo,  III.  A.  B.  Campbell,  executive  secre¬ 
tary  of  the  Associotion,  1061  N&M  Building,  Houston  2,  Tex. 

. MARCH  7-11,  1955. 

LUBRICATION  ENGINEERS  MEETING— Annual  meeting  and 
exhibit  of  the  American  Society  of  Lubrication  Er>gineers,  at 
the  Hotel  Sherman,  Chicago,  III.  Wm.  P.  Yourxjclaus,  Jr., 
secretary  of  the  Society,  84  E.  Randolph  St.,  Chicogo  I,  III. 

. APRIL  13-15,  1955. 

OIL  HEAT  CONVENTION — 33rd  annual  convention  of  the  Oil- 
Heat  Institute  of  Americo,  tentatively  set  for  the  Conrad 
Hilton  Hotel,  Chicago,  III.  R.  H.  L.  Becker,  secretory  of  the 
Institute,  500  Fifth  Ave.,  New  York  36,  N.  Y. 

. APRIL  19-21,  1955. 

MECHANICAL  ENGINEERS  MEETING— Spring  meeting  of  the 
American  Society  of  Mechanical  Engineers,  at  Lord  Baltimore 
Hotel,  Baltimore,  Md.  C.  E.  Davies,  secretory  of  the  Society, 
29  W.  39th  St.,  New  York,  N.  Y . APRIL  IB-20,  1955. 

GAS  APPLIANCE  MEETING — Annual  meeting  of  the  Gas  Ap¬ 
pliance  Manufacturers  Association,  at  the  Ambassador  Hotel, 
Los  Angeles,  Calif.  H.  Leigh  Whitelaw,  monaging  director  of 
the  Association,  60  E.  42nd  St.,  New  York,  N.  Y. 

. MAY  23-25,  1955. 

NDHA  MEETING—  46th  annual  meetir>g  of  the  National  Dis¬ 
trict  Heatirsg  Association,  at  the  Edgewater  Beach  Hotel,  Chi¬ 
cogo,  III.  John  F.  Collins,  Jr.,  secretary  of  the  Association,  827 
N.  Euclid  Ave.,  Pittsburgh  6,  Pa . MAY  23-25,  1955. 

ASRE  SPRING  MEETING— Spring  meeting  of  the  Americon 
Society  of  Refrigerating  Er>gineers,  ot  the  Hotel  Schroeder, 
Milwaukee,  Wis.  R.  C.  Cross,  secretary  of  the  Society,  234  Fifth 
Ave.,  New  York  1,  N.  Y . JUNE  12-15,  1955. 

TESTING  MATERIALS  MEETING— Annuol  meetirtg  of  the 
Americon  Society  for  Testing  Moterials,  ot  the  Chalfonte- 
Haddon  Hall,  Atlontic  City,  N.  J.  Secretory  of  the  Society,  1916 
Roce  St.,  Philadelphia,  Pa . JUNE  26-JULY  1,  1955. 

INTERNATIONAL  CONGRESS  OF  REFRIGERATION— Ninth 
International  Cortgress  of  Refrigeration,  sponsored  by  the  In- 
ternational  Institute  of  Refrigeration,  to  be  held  in  the  con¬ 
ference  rooms  of  the  Sorbonne  in  Paris,  France.  General  Secre- 
toriot  of  the  Cor>gress,  International  Institute  of  Refrigeration, 

177,  Boulevard  Mole^erbes,  Paris,  France . 

. AUGUST  31 -SEPTEMBER  15,  1955. 

INSTRUMENT  SOCIETY  CONFERENCE— Tenth  Annual  Con¬ 
ference  and  Exhibit  of  the  Instrument  Society  of  America,  to 
be  held  at  Shrir^e  Exposition  Holl  ond  Shrine  Auditorium,  Los 
Angeles,  Colif.  John  McCoffery,  ossistant  executive  secretary 
of  the  Society,  1319  Allegheny  Ave.,  Pittsburgh  33,  Po. 
. SEPTEMBER  12-1 4,  1955. 

ASRE  WINTER  MEETING — Winter  meeting  of  the  American 
Society  of  Refrigerating  Er>gineers,  at  the  Hotel  Stotler,  New 
York,  N.  Y.  R.  C.  Cross,  secretory  of  the  Society,  234  Fifth 
Ave.,  New  York  1,  N.  Y . NOVEMBER  27-30,  1955. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Conditioning  oisd  Refrigeration  Industry,  ot  Atlantic  City,  N.  J., 
sponsored  by  the  Air-Conditionirtg  and  Refrigeration  Institute. 
The  isame  of  this  trode  show,  formerly  kr>own  os  the  All-lruJustry 
Refrigeration  and  Air  Corniitioning  Exposition,  has  been  officially 
choriged.  George  Jortes,  executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Woshington,  D.  C. 
. NOVEMBER  2B— DECEMBER  1,  1955. 
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COOK  VENTILATORS 

now  with  BLOWER  or  PROPELLER 


Easy  to  install  •  All  aluminum  •  Low  silhouette 
^  -  Motor  sealed  from  air  stream 


7",9''or  10 

Blower 

Roof 

Ventilator 
Mocfel  R 


FREE  COLORFUL  CRULOOl 


tiall  how  to  estimate  and  how  to  order 


DELTA  HEATING  CORPORATION 
TRENTON  8  NEW  JERSEY 


There's  No 
Time  Limit  on 


Fach  blade  if 


proper  pilch 


Blower  type.  Model  BV  Propeller  type.  Model  FV 
from  9"  to  21”.  Back-  from  12"  to  24”.  Thousands 
wardly  inclined  impell-  of  Cook-built  propellen  are 
er,  non-overloading.  in  daily  use. 


Model  R  with 
round  base 


Model  R  with 
square  baK* 


Model  R  with 
slope  base 


A  aasgnalia  slaava, 
rising  and  falling  t 
in  a  nan  mag nxTs 


direct  drive  , . . 
damper  opHoiial 


magnet  attacked  te  a 
mercery  swltcfc.  taaie- 
ally,  this  Is  Magnetrel. 


Duct  Ealwwtl  Men  Reef 
Fen  Fan  Ceeler  Venli  later 

Write  for  catalog  HV,  Loren  Cook  Co.,  Berea,  Ohio 


VENTILATION 

PROBLEMS? 


NAdUBTML 


Gives  You  a  Boiler  Water  Level 
Control  wHh  UNUMITED  OPERATING  UFE 


If  you  are  confronted  with  problems  involving  the  design, 
installation  or  functioning  of  industrial  ventilating  systems, 
be  sura  to  read  the  description  of  the  new  book,  "Plant  and 
Process  Ventilation,"  by  W.  C.  L.  Hemeon,  described  on  pages 
64-65  of  this  issue. 


In  Magnctrol  you  have  a  control 
mechanism  that  eliminates  the  causes 
of  eventual  failure  inherent  in  other 
controls.  Gone  completely  are  the 
bellows,  diaphragms,  electrodes, 
packing  boxes  and  glands  that  must 
fail  or  require  servicing  sooner  or 
later. 

Instead  Magnetrol  operates  by  in¬ 
fallible  magnetic  force.  This  is  the 
safest  system  known  because  it  ac¬ 
tually  makes  failure  all  but  impossi¬ 
ble!  The  actuating  magnet  is  rated 
at  98%  of  initial  strength  after  30 
years  of  service. 

Magnctrol — and  Magrtctrol  alone — 
offers  UNLIMITED  OPERATING 
LIFE,  with  least  servicing  and  sim¬ 
plest  maintenance. 

Magnetrol  units  are  available  in 
single  or  multi-stage  models  for  all 
boiler  water  control  applications. 
Standard  boiler  units  for  pressures 
of  23  to  6fX)  lbs.  WSP. 


THE  INDUSTRIAL  PRESS 


141  Lafayott#  Sfrggt,  New  York  13.  N.  Y, 


Just  out  .  .  .  pocksd  with  photos  and  voluabio 
informotion  on  OIL-FIRfD  UNIT  HIAHRS 


um  m  enmoe  utt-m  mi 


Sm  ih  at  th«  Haoting 
A  Vantilating  fnposi- 
liaa  aoelh  ISO  —  Caa>- 
aiarcial  Mvsawm,  Fhila. 
Jan  24^28 
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ACUb^ABILIIY 


Tk«  timpllcity  of  occottobilify  ii  «  con¬ 
tributing  factor  to  tho  onjoymont  of  an 
Olton  installation.  Mora  Olson  Haatars 
ara  kapt  wall-maintainad  through  thair 
long  lifa  of  sarvica  bacausa  thay  ara 
so  aasy  to  sarvica.  No  dismantling  is 
nacassary  bacausa  all  t!ia  accassorias 
ara  mountad  on  tha  outsida  of  tha 
haatar;— avan  tha  control  panal  bos  is 
within  aasy  raach  of  all  adjustmants  and 
ragulators.  Most  sarvicing  can  ba  par- 
formad  without  prolongad  intarruption 
of  haat  supply.  This  is  also  trua  of  tha 
shaft  baarings  which  ara  also  mountad 
on  tha  outsida. 


ARTHUR  A.  OLSON  4  CO. 

CANFIELD,  OHIO 
RapraaMfafivat  Ik  prfncipsf  effias 
HIATUS  FOR  SAS.  OIL.  COAL. 
OR  DUAL  SAS  AND  OIL 


What  Would  You  Do? 

(Concluded  from  page  124) 

amine  requiren  an  additional  Hmall  chemical  feed  pump 
for  itn  injection  into  the  main  nteam  line. 

Richard  B.  Conlan 
Engineering  Deftartment, 
If.  //.  &  L  I).  Betz 

Bhiladelphia,  Ba. 


The  following  discussion  refers  to  the  prohlern  in  the 
'  previous  issue  regarding  the  possibility  of  noise  developing 
j  in  an  air  conditioning  system  that  might  he  communicated 
I  to  various  offices: 

In  our  work  as  consulting  engineers,  we  employ  several 
design  methods  and  criteria  for  reducing  the  noise  propa* 
gation  and  transmission  by  and  from  air  handling  equip¬ 
ment. 

Noise  produced  in  the  equipment  may  Ire  kept  at  a 
I  minimum  hy  the  following  methods: 

I  1.  Select  fans  for  low  outlet  velocities.  We  use,  2,000 
I  fpm  as  a  maximum  on  low  static  pressure  systems  and 
have  never  had  noise  problems  from  this  source. 

2.  When  the  manufacturer  makes  a  distinction,  select 
I  “quiet”  motors.  Some  motors  will  generate  considerable 
J  windage  noise. 

3.  Size  ducts  for  low  friction  loss  and  low  velocities. 

I  Generally  s|)eaking,  the  velocities  obtained  hy  sizing  ducts 
i  for  a  maximum  of  0.1  inch  drop  |>er  UK)  ft  result  in  low 

noise  levels, 

4.  Vel<K:ities  through  coils,  filters,  louvers  and  grilles 
should  also  l)e  kept  as  low  as  possible,  commensurate  with 
available  spa<'e  and  control  requirements.  Some  manufac¬ 
turers  give  vehwdty  and  corresponding  decilw*!  readings 
f<»r  some  of  these  items. 

The  following  meth(»ds  may  l)e  used  t«)  minimize  trans¬ 
mission  of  noise  from  equipment  to  the  occupied  space: 

1.  Use  vibration  isolators  on  fans  and  motors.  One 
of  the  l>est  applications  of  vibration  isolation  is  to  build 
i  a  heavy  concrete  base  for  fan  and  motor  and  place  the 
!  isolators  l)etween  this  base  and  the  floor.  The  extra  mass 
!  lowers  the  frequency  of  vibration. 

I  2.  Acoustic  duct  lining  or  scmnd  traps  may  be  used, 
[larticularly  where  the  distance  l>etween  fan  and  supply  or 
return  grille  is  short.  On  the  return  side  of  a  blow-through 
I  unit,  a  sound  trap  is  particularly  desirable. 

I  3.  Flexible  conne<-ti»»ns  should  l)e  used  between  fans  and 
I  ducts. 

4.  Ductwork  and  piping  must  l>e  carefully  installed  with 
sturdy  hangers — piping  which  is  subject  to  vibration,  such 
as  refrigerant  lines,  should  l»e  on  spring-loaded  hangers. 

5.  Reciprocating  refrigerati«m  compressors,  particularly 
I  those  with  capacity  control,  tend  to  be  noisy.  We  have 
'  found  that  in  extreme  cases,  a  housing  of  sound  absorbing 

material  around  the  compressor  will  reduce  transmitted 
sound  and  vibrati«tn  to  an  acceptable  level. 

Most  of  the  suggestions  are  matters  of  design,  some  of 
installation.  Kach  system  must  l>e  carefully  analyzed  to 
determine  an  allowable  noise  level  and  the  methods  to  be 
used  to  attain  it. 

Roger  If.  Haines 
Bridgers  &  Paxton 

Albuquerque,  N,  M, 
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COLDMASTERS  or*  for  uta  wharavar  rafrig* 
arotion  with  aulramaly  low  air  valocity  it 
raquirad. 


Where  the  problem  is  ventilation  -  the 

solution  is  o  WESTERN  SYSTEM 


Western  Rotary  ventilators,  with  or  with¬ 
out  fans,  can  do  the  most  for  you.  A  2  mph 
wind  operates  the  Western  Rotary— and  it 
continues  to  exhaust  during  wind  lulls  due 
to  superior  balance  design.  Years  of 
trouble-free  performance— bearings  carry 
lifetime  guarantee.  Check  Sweet's  or  AEG 
for  high  exhaust  capacity  figures.  Then 
specify  Western— a  first-rate  line  of  rotary, 
stationary,  continuous  ridge,  directional 
ventilators  and  exhaust  fans.  Handled  by 
wholesalers  coast  to  coast. 


CEILING  TYPE  •  HEAVY  DUTY 


2852 

W.  Fulton  St. 


IGIDBILT  INC. 


s 


0 


AV  YOUR  PLANT 


LOW  VELOCITY  UNIT  COOLER  FOR  FOOD  PROCESSING  &  STORAGE 


Designed  especially  to  conserve  space,  maintain  proper 
temperature,  produce  even  air  motion,  and  reduce  shrinkage. 
COLDMASTERS  are  ideal  for  multiple-unit  installations. 
Available  for  ammonia,  or  for  Freon,  in  galvanized  or 
stainless  steel. 

Write  for  Folder  and  Price* 


Western  Engineering  &  Mfg.  Co. 

•:i  18  OCEAN  PARK  AVt  -VENiCE-^.'.  • 


AT  NORTHROP 
AIRCRAFT  INC 


Problem  The  Anaheim  Calif 
Division  of  Northrop  Aircraft 
Inc  monufoctures  optical  ranqe 
finders  ond  other  qround  n 
pon  fire  control  d>  v<ces  for  U  S 
Army  Ordnonce  Oust  free  yen 
tilation  o  must  '  Solution  38  30 
Western  Rotaries  with  West**rn 
Qire  Curb  Mounted  fans  eshoust 
18  million  cubic  feet  of  oir  per 
hour  from  the  350,000  sq  ft 
building 


CLASSIFIED  ADVERTISING 


IS  nalt  ■  wtrt  et  luMrllM.  MlalaiHa  thtret  Sl.M.  N«  ikar**  l«r 
aam*  aa*  atferm.  IIO.M  a*r  siatta-Mlaaia  laah.  fayabla  la  aRvaa**. 


HEATING  AIR  CONDITIONING 
19SI  net  $14,232,  19S4  ihowing  increase, 

equipped  tor  service  and  installations,  excellent 
reputatKin,  priced  low.  AI’HLE  CO.,  BRO¬ 
KERS.  CLEVELAND,  OHIO. 


Is  there  any  eguipment  you 
need,  or  would  lixe  to  sell?  Or 
a  position  you  have  open,  or 
want  to  secure?  The  Aavertise- 
ments  in  HEATING  AND  YEN- 
TILATING'S  Classified  Adver¬ 
tising  Section  bring  results! 


.SALESMAN 

I'LDMHING  SI'KCIAI.TIES 
To  sell  I'liimliinR  and  Heatina  Specialties  and 
Supplies  tor  estaMisbed  New  York  firm  exclu 
sive  territory,  Crimmission.  Replies  confidential 
AKRON  SIII'I'LV  CO..  INC,,  216  Grand 
Street,  Brooklyn,  N.  V, 


YOUNG  MAN  of  24  eaicer  to  make  connectnm 
with  medium  sized  air  cimditioninc  concern. 
MS.  degree  in  Industrial  Arts  expected  in 
January.  Salary  of  secondary  importance.  Box 
No.  1142.  HEATING  AND  VE.NTILATlNti. 
MU  Lafayette  St.,  New  York  13,  N.  V. 
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Cut  Piping 


ALPHABETICAL  INUEX  OF  ADVERTISERS 


Layout  Costs 


NAYLOR 

FABRICATION  SERVICE 
Can  Save  You 
Time,  Material  and  Labor 


By  eliminating  numerous 
flanged  joints  and  com< 
bining  several  fittings  in¬ 
to  one  integral  unit, 
Naylor  fabrications  as¬ 
sure  greater  efficiency  and 
real  economy— from  the 
simplest  to  the  most  com¬ 
plex  layout.  All  types  of 
materials  fabricated  ac¬ 
curately  to  your  specifi¬ 
cations.  Sizes  from  3  to 
44  inches  in  diameter. 
Thicknesses  to  */§". 


Writ*  for 
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TABLES  FOR  DETKMINING  ABSOLUTE  HUMIDITY 
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VAIVFS  •  DPIfP' 


HENRY  VALVE  COMPANY 


MKROSf  PARK  IlllNOl 


HfvAlCO  Mtl  ROU  PARK  1 1  [  I  N  0  I  S 


PACKUtS  VAIVI 

With  balanc«d-«ctio<i 


WtNO  CAP  VALVI 

Npn-iafrotM 


T-mAIMA 
trmt  W«MmI 

tt«*l  c*n>lrw<tl<Mi  with 
fert«4  broM  lowwxtioni. 
SiM  H*  O.  D.  S.  lhr<M«h 
4V4»  O.  0.  t. 


■ALAMCte>ACTtON  PACKUM 
UOW*  UVH  •AIMMS 
V«l*«(  ara  hachtaating— • 
rfioghragmi  may  ha  iataactad  ar 
rapiaca4  without  Iom  at  UguM. 
CWoruM  with  aN  tofaty  coAa 
raquhaotaati. 


tflAMUta 
TMtOMMI 
MUIP  VAiVI 
larga  caaadty— AM 
MraM  Caa«trv<tioaw 
tliai  M.P.r. 
Ihraugfc  I'PJtJ. 


VAiVI 

larga  cagacity  — 
fast  gaaitlva  rallaf 
mmd  raaaatina  atttaa. 
Vary  tmoD  MWaraalfal 

claalag  praaaaraa. 


Na.  101  PocblaM  and  poebad  voKtat,  itralnars,  driari,  dtacb 
trolva*,  raliaf  vatvat,  tbraa-woy  valvaa,  liquid  gouga  iat«, 
Ooiiga  union*  and  occoMoriat  for  air  conditianing,  rafrig* 
arotiofi  and  induatriol  u«a<. 

Na.  301  Ammania  vaKra*  and  occauoria*. 

Na.  71  Drop  forgad  and  cold  rollad  glaal  fitting*. 
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N«.  117  W«t«r  C«l- 
■mu  TyiM  Hlfli  ftmt- 
sure  Pump  C*iitr«l, 
aii^  Alarm — 

for  boiUrt  of  any  siM 
up  to  150  Um.  preMure. 


No.  4f  "iMilt-iR" 
Low  Wotor  Cot. 

o#  —  Typical  of 
many  ‘'bulll-int" 
for  installation  in 
tappings  provided 
in  modern  boilers. 


No.  7*7  Low  Wofor 
Fool  Cot'off  —  (with 
No.  14  blow.olf)  for 
easy  installation  into 
opening  in  boiler. 


Hi«li  Pressor# 
Pomp  Cootrol,  Cnf-off 
ood  Alone  -for  boilers  of 
any  sise  up  to  150  lbs. 
pressure. 
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